
LLNL-TR-419395

NDA BATCH 2009-7

R.HOLLISTER

November 3, 2009



Disclaimer 
 

This document was prepared as an account of work sponsored by an agency of the United States 
government. Neither the United States government nor Lawrence Livermore National Security, LLC, 
nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein 
to any specific commercial product, process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States government or Lawrence Livermore National Security, LLC. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States government or 
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product 
endorsement purposes. 

 
 

 

This work performed under the auspices of the U.S. Department of Energy by Lawrence Livermore 
National Laboratory under Contract DE-AC52-07NA27344. 
 



----

NDA BATCH REPORT COVER SHEET 


NDA Batch Number: 2009-7 ...LIS_ta_tu_S:_VA_L_I_DA_T_E_D_________---' 


Testing Facility: LLNL Plutonium Facility Segmented Gamma Scanner (SGS) 


Waste Containers 


LL85401489 LL85234274 LL85101660 LL85234331 LL85234314 LL85901401 LL85001778 

LL85201616 LL85238300 LL85234274·R 

100% of Ihe radioassay data In Ihe Batch Data Report must be reviewed. 

Table of Contents 

Date Section DateSection 
!

COver SheetfTabie of Contents 6/16/09 LL85201616, Run 381 5/5109 

• Batch Narrative N/A 5/6/09 


Independent Technical Reviewer 


Back.around Check Run 382 

6/12/09 Background Check, Run 383 516/09 
Checklist 


SGS Logbook pages for this batch 
 5/4109 to SGS 100, Run 384 5/6109 
516109 

: Control Charts for background checks ! 4/29/09 to LL85238300, Run 386 5/6/09 
i 5/29/09 


Control Chart for perfOmnanca check 4/29/09 to 
 SGS 100, Run 387 
: 

5/6/09 
(1 DOg standard) 5/29/09! 

i! Background Chack, Run 3k>'1 514/09 

i SGS 100, Run 31D 5/4109 

5/4/09..bI::I3!5401489, Run 371 
!LL85234274, Run 372 5/4109 

, 

' LL85234274-R, Run 373 514109 i , 
i 

SGS 100, Run 375 

Background Check Run 374 5/5/09 

5/5109 
! ,i LL85101660, Run 376 5/5109 


LL85234331, Run 377 
 5/5109 i 

i LL85234314, Run 378 5/5109 , 
LL85901401 Run 379 5/5109 

LL85001778, Run 380 5/5109-... 
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INDEPENDENT TECHNICAL REVIEWER CHECKLIST II II 


RADIOASSAY BATCH NUMBER: ~ - 7 includes the following containers: 

.....SS"'lo14fl9 u..t!S'z3A 1?» u.'i!;i;"oon'7f3 l,.L:S.,Z3!33g;:> 


!+l51Z?AD"t \.1.,21)'1431,,\ I.!..'i2S"ZOI ,-, (.. 


!.l.t.!SJOI!cl.tO L.Li!S"1c>\'\OI !..'2t~~"", ______ t..L.~iA:l"J4-l<!:.. 

replicate 

100% 01 the radioassay data in the Batch Data Report must be reviewed. 

YeslNo 

(YIN) Independent Technical Reviewer Checklist Inilial & dale: 'ffi::: '"(\2../a, 
+ The assay measurements are within the system calibration range for the fadors of waste matrix, radionucHde 

identity, and activity. 

The data are technically reasonable based on the gamma spedroscopy technique used by the 8GS. 

The Expert ReViewer has evaluated the Batch Data, the review is complete and is documented on the SGS 

Expert Reviewer Checklists Of data reports, as appropriate. 

Data afe reported in the proper units and correct number of significant figures ot more. 

BCalculations have been verified by a valid calculation program {GWAS and/or MGA), and/or OJ have 

conducted a spot check of verified calculation programs, and/or 01 have made a 100% check. of all hand 

calculalions. (Mark all thai apply.) 

I have reviewed the data, including manually input text, for transcription errors or no transcriptions were done. 

(Check, especially, container identification number, batch number, and gross and tare weights.) 

Source transmission for each segment of every measurement is either within the acceptabJe range or has been 

accepted by the expert reviewer and an explanation was provided. 

The testing batch QA documentation is complete and includes raW data (including data on electronic storage 

media and copies of SGS logbook entries for the batCh), calculation records (including the printed 8GS 

measurement report, Radioassay Dala Sheet, and, the Expert Reviewer's report), references to calibration 

records (a Count Type of 55 Gallon GaJv. Drum, DaHy 20 9 Drum Check, or Dally 100 9 Drum Check indicates 

an acceptable calibration), and QC sample results, namely, a Radioassay Data Sheet for a replicate of an 

unknown. 

QC measurements. namely background and performance checks. were made at the beginning of each 

counting session in the batch and their records ate present. 

QC measutement results (background checks and performance checks by measurement of standards) are 

wilhin established control limits per procedure for SGS operations {OP~B332-005}. QC criteria that were not 

met have been documented with a closed and satisfactorily resolved WCP NCAR or Plutonium Facility CAR. 

¥
 A replicate count of an unknown has been made once for every batch (which has a maximum of 20 waste 


containers) or once per week, whiChever is more frequent 

T Replicate assay QC measurements were properly performed and pass/fail Criteria ate within established control 

limits, as calculated below. per procedure WlC 134, and if not, the data have been appropriately qualified. 

Let A1 be the Pu-239 activity from the first replicate count, as recorded on the Radioassay Data Sheet, and A2 
the value from lhe second replicate count 

Calculale: D = IA1 - A21 " 
Calculate: S = SQRTI(196 .,)' +(1.96 'Z}'j" 
where 1.96 $1 and 1.9652 are the 1.96 (J total measurement uncertainties associated with A1 and A2. If D < s, 
the measurement results are the same al the 95% confidence Jevel and the ac measuremenl passes. 

I haY'e marked the Passed item on the Radioassay Data Sheet(s} for QC replicates as eltherYes or No. 

The results fall within the ranges for which the Quality Assurance Objectives were ve-lified for Ihe SGS, 

ReG 0009 Expiration: 1212/11, Referlo WlC 134 CONTROLLED FORM Page 1 of 2 



INDEPENDENT TECHNICAL REVIEWER CHECKLIST II II 

The Moe has been couectly determined for the waste matrix of this container. (Note that the MDA values for 


the radionuclides reported on Radioassay Data Sheets have not been corrected for transmission attenuation, 


unless the expert reviewer has done so and so stated.) 


The value reported for TRU alpha activity concentration:;. MDC if the reported value)o 100 nCilg. 


(LLW, where the reported concentration s 100 nCilg, may be Jeported as s MOe,) 


(In determining TRU alpha activity concentration. any radfonuclides measured at $ MDe are counted as zero 


activity) 


1 Testing batch data correctly lists the testing facility name, testing batch number, drum numbers included in the 

batch, and signature releases of radioassay testing personnel. 

4 Background and performance check data and/or control charts for the relevant time period are present 


-+ 
 Separate Radioassay Oa1a Sheets are attached for each waste container. The sheets include information on 


the method used, Item Description Code (LLNL TRUW Form number or waste stream number), date of 

examination, total Pu·239 FGEs (9) and associated uncertainty, total alpha activity and associated uncertainty 

(Ci), TRU activity (nCi/g) and associated uncertainty, listing of individual radioisotopes present (Ci) and 

associated uncertainties (Cl), thermal power (lotal decay heat) and associated uncertainty (W), QC replicate 

(yes/no), and Operator sIgnature I date, expert reviewer signature I date. 

Actions nece •••ry for r.I•••• of data: ~f tt ~ 1...\.-135E!OO"'\<1Z"J¥:u 

~~"""'n:.1! ~ Go~ ~"'" ~ "" -I::; • 
..-ec-"'"'''''"'1-a;

Actions completed: ~~F=-'f·--,/.....,-,k"-,,,,~!L,,-;==-·",-c~ Signature 
__ 

O.te 

1<0.1..: IL G'oo&c.J.r) 
Printed Name 

ethnical Reviewer Signature 

):>b'.\ T~o 
Printed Name 

ReG 0009 Expiration: 12/2/11, Refer to WIC 134 CONTROLLED FORM Page2of2 



1 
SGS Dai~L~9 BookIDaw Page i of :l {o llJ.?h ~7·"§ S... Q;rJd-I J (::,<;~ ...~ 0/+ " .s: .•.J 

Io~"y CheckS/lnlli.,s !OailY Room Check ~). Daily Scal.s Check comPI.1(OO last filled L.osU3/cfT
I(FiII.n on Page 1 only) 

CommentsStart Time I End Time Drum 10" Primary ISecondary I Seq. # I Batch # IDrum Gross Drum Tare 
Operator Operator wi, in kg wt. In kg 

Ip; 'I Z I /til If 7 Bk. (., U I~ IZbq v1z009-7 Iz3'.B 123'.8 IdA 
5(,...,1001/0;$'". I;;;tt$ ~ 11'D v1 1 Isr.o 13'7. 2.106 

II J t!)t"J. ;v I 'Wv r~7) 0" I IZJ.8.,J9/; Z3 IQC:.1/:£6 11):00 
!L.'7'IZ; 2? !lit,; 16 ~ yv ~7Z. $t ~3. 9 ~.b la);. ,811h <:J t?,J~ I 

.P .11;;1't;z.7 1';-; zo )"i"I"' 7:3 '2:]/8 ,6 <:7,c. 

, 

"N"'O"T"E""SC-:''''OC:p''tio'',c-,s'"a:-r=e"'":"B"'C"K'C"("b-:•.Jc"kg"r""ou""d""):-,"S"G"S"1"O"O:-o"r"w,;,;:."stt.e"'D"ru:'C:m:-,;,D'"'"N"O-..··7·"s:-::e::con=d:c."ryLopera~initjaIS-are re<tuirfid for-all etries to y-etiiY th·.-t-bo-th the gross and tare wts, are accurate 
and all other information has been enterered correctly. 

Rev. 3 - W. Pellegrini - 9/15108 Per OP-B332-005 
NMTP Waste Manager Review NamelDate: 9· ~tV/, ~,4/or 



--- -_•• J --~ --_ •• 

Date-......p~g;;:.t;;il IPrimaryOperato~. Name/lnlUal. ,h....... / .?z;Z, J.e::" " .• ~ 
<:7~-llj q I Secondary Operalws Namellnitials ,1", II'J4 !"va I ,( /~Yf '" lA.l. '/L.. A. . • I /~ 

Daily Checks/Initials: Daily Room Check complet.,r'l, Daily Scal •• Check complete #AA, DatelDewars last filled) i-/'1/&7 
(Fill in on Page 1 only) 

Start Time End Time Drum IDtr Primary Secondary Seq. # Batch # Drum Gross Drum Tare Comments 

Operator Operator wt. in kg wt. in k.g 


........ 
P71t.,! d? 75G? i3L6- .L ~ td'Jt!, J/."tv 2~-'" .n:'i ;:23,1;> n/ 
"7<.1'<.- O';J'" £,'6-,5 1'i::70 t...L ..,'r'(12:; i"'?7...s/ £""T.O 137. 2. r::::?L 
dB¥.';- O'1"?/ ~.::~/o/""on"kL Y !.v~ 1"Z,7'::v/ 7~.~ .:L3.J ~ 
991S"4' /0 t./ '7 tt.6r). WiV~W......~l~ .';? 7., v"" 91. £? 2J.8" OJ:. 
r/;2q /L/9 k4~'..z>;'7'~/.u~ fP:3. r:: ;t5.S dI~.L 1f5' J7$" / 

I t·y,,) 11. 'f;""" IIt'.%'S4>'/Yp/7,(.i AIJ!: t:. ~ 3 7'9 / &"0. <;t':t.3..d? t?L 
/Jo/q /'-/<,/2 Lt.ert?cl17n'7IbV/ ......... t. ~ '1- .,.~o 1(,"'6.6 :J-3P h>£ 
1"-1.,>0 ;,>"-17 CL.,t.O·O/idl'6"""'· L (;.(J< I / ,1/ Ll7'-D 25>;' &~ 

NOTES:" Options are: BCK (backgroud), SGS100 or Waste Drum ID No., ". SecondsI)' Operator's initials are reqUIred for an etries to verify that both the gross and tare wts. are accurate 
and all other information has been enlerered correctly, 

Rev. 3 - W. Pellegrini - 9115108 Per OP-6332-005 
NMTP Waste Manager Review Name/Date: ~ ~~W~ T/&(~i 



-_. --~. --g -.--.~ 

IPrimary Operator's Name/Initials \ 7 i ...... ~/rd. ~~,.{,q 
Page ;;t of 3-

ISecondary Operators Name/Initials W:J}..,. . )2. fJL .1' h )I 

Daily Room Check complet ..c: .Y~aily Scales Check comple~- ./"", Date/Dewars last filled ).....J-A-7.:::> 7DaiJy Checksllnitials: 

(Fill in on Page 1 only) 

CommentsOrym 10'" 50g.# Batch # Drum Grn.$SPrimarY Sec:onda!:,¥ 12cum Tir~Star! Ti~nd Time 
wt. in kgOgerat2r Ogerat2r wt. in kg

.·,,1 ~ 
"": ; ,""'''' (,)7:'11 ",<;"(&- hL/ ~~1~,tP~ :23J~'1382 v'[t.....'-7 

v / . ..t d/,.e..t> g:~ Jt>'7 :$'6 1183 v I-- ;)A'. t? :2J'. PRtC& f.i 
...<:.V"V &L.5G-S /~oof/', I 0'7:0'2 :"'.k-Jt' ~ 12: .J<T-// 137,2

t:..,o,ss ro 1.;1".0/;4-.;t! ,,;I i:l.f.s/'<//0 I. .. IYI,6(9"7/7 .31.e I!IC 

&~:::'fo.-X/t.:.2K .:JB.O!"3B ~ \,1/)...Z- Il '"J'S..z.3 !l'ie?t:>1:f&'i. 5?"1. £., 
v.",..... ..s,-'io C? L:.. C~..h"'~ ,&.".,;:4~L y_ I~g 7,j/2, 'if. IL;)"O .f6S /c::>O 17, 7 

"-"(/ 

j N"-_ 
~.!"~ 

";'I..J7 

>.;.V~ 
'(../ 

f-

'-

NOTES:" Options are: BCK (backgrood), SGS100 or Waste Drum I() No., ~ .. Secondary Op"erator'S initials ate required for all etrles to verify that both the gross and tare wts. are accurate 
and ali other information has been enterered correctly, 

Rev. 3 - W. Pellegrini - 9/15/08 Per OP-B332-005 
NMTP Waste Manager Review Name/Dale: afW1 ).,. 0 t 



*"::<"'Silil Q/A Plot ~ 
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90t 4/29/09 

QA Filename 
Parameter Description 
Selection Dates 

;:< Data - - Boundaries ::t Off Scale 
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5/4109 519109 5114/09 5119/09 5124/09 5/29109 
Measurement DatelT ime 


: C:\Canbella\NDA2k\QA\CNTROOO'_DCt-.T0002_PROCOG6.Gj\NL20003JQAS0001,QAF 

: Background Count Rate (cps) 

: 5/01/0912:01:00AM· 5128/09 2:08:43 PM 


Lower/Upper Boundaries: 100.000· 150.000 

[OK) Print I ~ 
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Measurement Date/Time 
" 

0.6. Filename : C:\Canberra\NDA2k\OA\CNTR0001_DC6.T0002_PROCOG6.G_ANLZ0003JOAS0001 ,OAF 
Parameter Description : Pulser Channel 4467 cps (cps] 
Selection Dates : 5/01/0912:01:00AM - 5/28/09 2:08:43 PM 
Lower/Upper Boundaries: 95.000 - 105.000 

OKI Print I Help I 



: : IS1.I Ql A Plot 2!J 
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I 
4 4/29109 5/4109 5/9/09 5/14/09 5/19/09 5/24/09 5/29/09 

Measurement DatelTime 

QA Filename : C:\Canberra\NDA2k\QA\CNTR0001_DCATO002_PROCOQt..G_ANLZOOO:3JQAS0001.Q.6.F 

Parameter Description : Pulser Channel 4467 FWHM [keV) 

Selection Dates : 5/01/0912:0l00AM· 5128109 2:08:43 PM 

LowerlUpper Boundaries: 0.800· 1.200 


[OK I Print I Help I 
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Measurement Date/Time 
QA Filename : C:\Canberra\NDA2k\QA\CNTR0001 Oct>.T0002 PROCOMG ANLZ0003 IQAS0001.QAF 
Parameter Description : Pulser Channel 4467 centroid (ch] 
Selection Dates : 5/01/0912:01 :00 AM· 5/28/09 2:08:43 PM 
Lower/Upper Boundaries: 4464.000· 4470.000 

OK Print ~I I 
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Measurement DatelTime 
QA Filename : C:\Canberra\NDA2k\QA\CNTR0001_DC6.T0002_PROCOOAK_OQAS0006.Q.t..F 
Parameter Description : SGS·100 Pu·239 Trans Mass (grams) 
Selection Dates : 5/01/0912:01 :00 AM . 5/28/09 2:30:16 PM 
User Mean +/. Std Dev: 102.641 +1· 5.93e+000 

OKI Print I ~ 
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QA Filename : C:\Canberra\NDA2k\QA\CNTR0001_DCAT0002_PROCOIl6.I_0QAS0004.QAF 
Parameter Description . SGS·100 Pu·239 Mass [grams] 
Selection Dates : 5/01/09 12:01 :00 AM . 5/28/09 2: 33: 23 PM 
User Mean +1·Std Dev: 110.819+1-3.00e+000 

OK I Print I Help I 
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Q,lI, Filename : C:\Canberra\NDA2k\QA\CNTR0001_DCAT0002_PROCOOO.l_OQASOQ04.1),lI,F 

Parameter Description : SGS-100 414 keY F\I/HM (keV] 

Selection Dates : 5/01/0912:01:00AM - 5128/09 2:33:23 PM 

Lower/Upper Boundaries: 0.665 - 1.664 


IOK:J Help I~ 
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4/29/09 5/4109 5/9/09 5/14/09 5119109 5/24/09 5/29109 
Measurement Date/Time 

QA Filename : C:\Canberra\NDA2k\QA\CNTR0001_DC6.T0002_PROCOQO.I_OQASOO04.QAF 
Parameter Description : SGS.100 414 keY centroid 
Selection Dates : 5/01109 12:01 :00 AM . 5/28/09 2: 33: 23 PM 
Lower/Upper Boundaries: 824.000 - 833.000 

OK I Print I Help I 



1Full Q.A. Report 6/2/09 5:50:59 PM 	 Page 

************************************************************************** 

***** G E N I E QUA LIT Y ASS U RAN C E 	 ***** 
************************************************************************** 

QA File: 
Description: 
Parameter Units: 
Parameter Type: 

Lower Boundary: 
Upper Boundary: 

Measurement Time 

5/4/09 10:42:25 AM 
5/5/09 7:34:00 AM 
5/6/09 7:45:27 AM 
5/6/09 7:57:36 AM 
5/13/09 10:03:11 AM 
5/14/09 7:34:27 AM 
5/14/09 7:44:53 AM 
5/18/09 8:04:48 AM 
5126/09 8:01:20 AM 
5/26/09 8:12:17 AM 
5/27/09 8:12:56 AM 
5/28/09 2:08:43 PM 

Full Parameter Results Report 
6/2/09 5:50:59 PM 

C:\Canberra\NDA2k\QA\CNTR0001_DC 
Background Count Rate 

Flags Key: 	 LU = Lower/Upper Bounds Test 
SD = Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS = Measurement Bias Test 

cps 
Background 

1.0000E+002 
1.5000E+002 

Sample ID 

Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 

Analyst 

RHWM2\RHW 
RH\\1M2 \RHW 
RHWM2\RHW 
RHWM2 \ R.'-l'1'l 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RH\\'M2 \ RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2 \ R.1'JW 

value 
(cps LU 

1.329'4E+OO2 
1.3578E+002 
1.3230E+002 
1.3301E+002 
1. 3458E+OO2 
1. 3509E+002 
1.3440E+002 
1. 3176E+OO2 
1.3489E+002 
1.3862E+002 
1.3529E+002 
1.3788E+002 

(Ab = Above, Be = 
(In Investigate, 
(In = Investigate, 
(In = Investigate, 

Flags 
: SD : UD BS 

Below) 
Ac Action) 
Ac = Action) 
Ac Action) 
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************************************************************************** 

***** G E N I E QUA LIT Y ASS U RAN C E 	 ***** 
************************************************************************** 

QA File: 
Description: 
Parameter units: 
Parameter Type: 

Lower Boundary: 
Upper Boundary: 

Measurement Time 

5/4/09 10:42:25 AM 
5/5/09 7:34:00 AM 
5/6/09 7:45:27 AM 
5/6/09 7:57:36 AM 
5/13/09 10:03:11 AM 
5/14/09 7:34:27 AM 
5/14/09 7:44:53 AM 
5/18/09 8:04:48 AM 
5/26/09 8:01:20 AM 
5/26/09 8:12:17 AM 
5/27/09 8:12:56 AM 
5/28/09 2:08:43 PM 

Full Parameter Results Report 
6/2/09 5:51:11 PM 

C:\Canberra\NDA2k\QA\CNTR0001_DC 
Pulser Channel 
ch 
Peak Search 

4.4640E+003 
4.4700E+003 

Sample ID 

Background 

Background 

Background 

Background 

Background 

Background 

Background 

Background 

Background 

Background 

Background 

Background 


4467 centroid 

Analyst 

RID'JM2 \ RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2 \ Rill'" 
RHWM2 \RHl'1l 
RHWM2\RHW 
Rl!WM2\RHW 
RHWM2\RHW 
RHI'1lM2 \ RHW 

Flags Key: 	 LU = Lower/Upper Bounds Test 
SD Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS = Measurement Bias Test 

Value 
(ch LU 

4.4676E+003 
4.4674E+003 
4.4677E+OO3 
4.4677E+003 
4.4676E+003 
4.4676E+OO3 
4.4675E+D03 
4.4676E+003 
4.4675E+003 
4.4675E+003 
4.4675E+OO3 
4.4676E+OO3 

(Ab = Above, Be = 
{In Investigate, 
(In = Investigate, 
(In = Investigate, 

Flags 
: SD : UD BS 

Below) 
Ac = Action) 
Ac = Action) 
Ac = Action) 



1Full Q.A. Report 6/2/09 5:51:19 PM 	 Page 

************************************************************************** 

***** G E N I E QUA LIT Y ASS U RAN C E 	 ***** 
************************************************************************** 

QA File: 
Description: 
Parameter Units: 
Parameter Type: 

Lower Boundary: 
Upper Boundary: 

Measurement Time 

5/4/09 10:42:25 AM 
5/5/09 7:34:00 AM 
5/6/09 7:45:27 AM 
5/6/09 7:57:36 AM 
5/13/09 10:03:11 AM 
5/14/09 7:34:27 AM 
5/14/09 7:44:53 AM 
5/18/09 8:04:48 AM 
5/26/09 8:01:20 AM 
5/26/09 8:12:17 AM 
5/27/09 8:12:56 AM 
5/28/09 2:08:43 PM 

1 Parameter Results Report 
6/2/09 5:51:19 PM 

C:\Canberra\NDA2k\QA\CNTROOOI_DC 
Pulser Channel 4467 FWHM 
keV 
Peak Search 

8.0000E-00I 
1.2000E+000 

Sample ID 

Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 

Analyst 

RHWM2\RHW 
RH'vlM2 \ RHW 
RHI'I'M2 \ RHW 
RHWM2\RHW 
RHWM2\RHW 
Rh'WM2 \RHW 
RHWM2\RHW 
RHI'I'M2 \ RHI" 
RHWM2\RHW 
RHWM2 \ RHI'/ 
RHWM2\RHW 
RHWM2 \ RHI'/ 

Flags Key: 	 LU ~ Lower/Upper Bounds Test 
SD = Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS = Measurement Bia.s Test 

Value 
(keV LU 

1.0886E+000 
1.1207E+000 
1. 0484E+000 
1.0697E+000 
1.1307E+000 
1.1390E+OOO 
1.1390E+000 
1.1l89E+000 
1.1645E+000 
1.1606E+OOO 
1.1343E+000 
1.0843E+OOO 

(Ab = Above, Be = 
(In = Investigate, 
(In = Investigate, 
(In" Investigate, 

Flags 
: SD : UD BS 

Below) 
Ac = Action) 
Ac = Action) 
Ac Action) 
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************************************************************************** 

***** G E N I E QUA LIT Y ASS U RAN C E 	 ***** 
************************************************************************** 

QA File: 
Description: 
Parameter Units: 
Parameter Type: 

Lower Boundary: 
Upper Boundary: 

Measurement Time 

5/4/09 10:42:25 AM 
5/5/09 7:34:00 AM 
5/6/09 7:45:27 AM 
5/6/09 7:57:36 AM 
5/13/09 10:03:11 AM 
5/14/09 7:34:27 AM 
5/14/09 7:44:53 AM 
5/18/09 8:04:48 AM 
5/26/09 8:01:20 AM 
5/26/09 8:12:17 AM 
5/27/09 8:12:56 AM 
5/28/09 2:08:43 PM 

Full Parameter Results Report 
6/2/09 5:51:26 PM 

C:\Canberra\NDA2k\QA\CNTR0001_DC 
Pulser Channel 4467 cps 

Flags Key: 	 LU = LowerlUpper Bounds Test 
SD = Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS Measurement Bias Test 

cps 
Peak Search 

9.5000E+001 
1.0500E+002 

Sample ID 

Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 
Background 

Analyst 

RHWM2\RHW 
RHI'I'M2 \ RHW 
RHWM2\RHW 
RHWM2\RlIW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 
RHWM2\RHW 

Value 
(cps LU 

9.9834E+001 
9.9838E+0 
9.9834E+001 
9.9834E+001 
9.9834E+001 
9.9834E+001 
9.9834E+001 
9.9834E+OO1 
9.9834E+OO1 
9.9834E+OO1 
9.9835E+OO1 
9.9834E+001 

(Ab = Above, Be " 
(In = Investigate, 
(In = Investigate, 
(In = Investigate, 

Flags 
: SD : UD BS 

Below) 
Ac = Action) 
Ac Action) 
Ac = Action) 



Full Q.A. Report 6/2/09 5:49:17 PM 	 Page 1 

************************************************************************** 

***** G E N I E QUA LIT Y ASS U RAN C E 	 ***** 
************************************************************************** 

Full Parameter Results Report 
6/2/09 5:49:17 PM 

; QA .f<"i1e: 	 C:\Canberra\NDA2k\QA\CNTR0001_DC 
. Description: SGS-100 414 keV centroid 
Parameter Units: ch 
Parameter Type: Peak Search 

Lower Boundary: 8.2400E+002 
Upper Boundary: 8.3300E+002 

Value Flags 
Measurement Time Sample ID AI'lalyst (ch LU : SD : UD BS 

5/4/09 10:56:51 AM SGS100 RHWM2\RHW 8.2858E+002 

5/5/09 7:46:04 AM SGS100 RHWM2\RHW 8.2851E+002 

5/6/09 8:11:39 AM SGS100 R.'1WM2 \ RHW 8.2856E+002 

5/6/09 11:29:32 AM SGS100 RHWM2\RHW 8.28S4E+002 

5/13/09 10:21:19 AM SGS100 RHWM2\RHW 8.2859E+002 

5/14/09 7:58:21 AM SGS100 RHWM2\RHW 8.2853E+002 

5/18/09 8:18:35 AM SGS100 RHWM2\RHW 8.2861E+002 

5/18/09 1:04:33 PM SGSIOO RHWM2\RHW 8.2857E+002 

5/26/09 8:32:21 AM SGS100 RHWM2\RHW 8.2856E+002 

5/27/09 8:29:25 AM SGS100 RHWM2\RHW 8.28 E+002 

5/28/09 2:33:23 PM SGS100 RHWM2\RHW 8.2846E+002 


"lags Key: 	 LU Lower/Upper Bounds Test (Ab = Above, Be = Below) 

SD = Sample Driven N-Sigma Test (In = Investigate, Ac = Action) 

UD = User Driven N-Sigrna Test (In Investigate, Ac = Action) 

BS = Measurement Bias Test (In = Investigate, Ac = Action) 
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************************************************************************** 

***** G E N I E QUA LIT Y A 8 8 U RAN C E 	 ***** 
********************************~********************* ******************** 

'")A File: 
:Jescription: 
~arameter Units: 
?arameter Type: 

~ower Boundary: 
Jpper Boundary: 

Measurement Time 

5/4/09 10:56:51 AM 
5/5/09 7:46:04 AM 
5/6/09 8:11:391'.11 
5/6/09 11:29:32 AM 
5/13/09 10:21:19 AM 
5/14/09 7:58:21 AM 
5/18/09 8:18:35 AM 
5/18/09 1: 04: 33 PM 
5/26/09 B:32:2l AM 
5/27/09 8:29:25 AM 
5/28/09 2: 33: 2 3 PM 

Full Parameter Results Report 
6/2/09 5:49:29 PM 

C:\Canberra\NDA2k\QA\CNTR0001_DC 
SG8-100 414 kev FWHM 
keV 
Peak Search 

6.6550E-00l 
1.6637E+000 

8ample ID Analyst 

SG8100 RHWM2\RHW 
8G8100 RHWM2\RHW 
8G8100 RHWM2\RHW 
8G8l00 RHWM2\RHW 
8G8100 RHWM2\RHW 
8G8100 RHWM2\RHW 
SG8l00 RHWM2\RHW 
8G8100 Rh'WM2\RHW 
8G8100 RHWM2\RHW 
8G8100 RH:1VM2 \ RHW 
SG8100 RHWM2\RHW 

"lags Key: 	 LU = Lower/Upper Bounds Test 
SD " Sample Driven N-Sigma Test 
UD = User Driven N-8igrra Test 
BS = Measurement Bias Test 

Value Flags 
(keV LU : SD : UD B8 

1. 3713E+000 

1.3681E+000 

1.381BE+00O 

1.3868E+000 

1.3148E+000 

1.3765E+000 

1. 3884E+000 

1.3849E+000 

1.3250E+000 

1.3688E+000 

1.3329E+000 


(Ab Above, Be = Below) 

(In = Investigate, Ac = Action) 

(In = Investigate, Ac " Action) 

(In" Investigate, Ac = Action) 
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************************************~***************** ******************** 

***** G E N I E QUA LIT Y A 5 5 U RAN C E 	 ***** 
************************************************************************** 

QA File: 
Description: 
Parameter Units: 
Parameter Type: 

User f.lean: 

User 5td. Deviation: 


Measurement Time 

5/4/09 10:56:51 AM 
5/5/09 7:46:04 AM 
5/6/09 8:11:39 AM 
5/6/09 11:29:32 AM 
5/13/09 10:21:19 AM 
5/14/09 7:58:21 AM 
5/18/09 8:18:35 AM 
5/18/09 1: 04: 33 PM 
5/26/09 8:32:21 AM 
5/27/09 8:29:25 AM 
5/28/09 2:33:23 PM 

Full Parameter Results Report 
6/2/09 5:49:37 PM 

C:\Canberra\NDA2k\QA\CNTR0001_DC 
5G5-l00 Pu-239 Mass 
grams 
Nuclide 

1.1082E+002 
3.0000E+000 

5ample ID Analyst 

5G8100 RHWM2\RHW 
8G8100 RHWM2\RHW 
SGSI00 RHWM2\RHW 
8GS100 RHWM2\RHW 
5GS100 RHWM2\RHW 
SG8100 R."lWM2\RHW 
8GSI00 RH\,lM2 \ RHW 
8G8100 RHWM2\RHW 
SGSI00 RHWM2\RHW 
8GS100 RHWM2\RHW 
SGS100 RHWM2\RHW 

'lags Key: 	 LU Lower/Upper Bounds Test 
8D = Sample Driven N-8igma Test 
UD = User Driven N-Sigma Test 
BS Measurement Bias Test 

Value 
(grams 

1.1037E+002 
1.1001E+002 
1.1141E+002 
1. 0626E+002 
1.0958E+002 
1.1090E+002 
1.1045E+002 
1.0940E+002 
1.0931E+002 
1.1040E+002 
1.1012E+OO2 

LU 


(Ab = Above, Be 
(In = Investigate, 
(In = Investigate, 
(In = Investigate, 

Flags 
: 5D : UD B5 

Below) 
Ac = Action) 
Ac Action) 
Ac = Action) 
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************************************************************************** 

***** G E N I E QUA LIT Y A 8 8 U RAN C E 	 ***** 
************************************************************************** 

Full Parameter Results Report 
6/2/09 5:48:29 PM 

2A File: C:\Canberra\NDA2k\QA\CNTR0001_DC 
Jescription: SG8-100 Pu-239 T-rans Mass 
Parameter Units: grams 
Parameter Type: Nuclide 

Jser Mean: 1.0264E+002 
Jser 8td. Deviation: 5.9290E+000 

Value Flags 
Measurement Time 8ample ID Analyst (grams LU : 8D : UD B8 

5/4/09 10:53:32 AM 8GSI00 RHWM2\RHW 1.0179E+002 

5/5/09 7:42:46 AM 00 RID\1M2 \ RIM 1.0239E+002 

5/6/09 8:08:23 AM 00 RHWM2\RHW 1.0330E+002 

5/6/09 11:26:12 AM 00 RID;1M2 \ RHW 1.0523E+002 

5/13/09 10:18:00 AM 8G8100 RHWM2\RHW 1.0159E+002 

5/14/09 7:55:04 AM SGSI00 RHWM2\RHW 9.9224E+00l 

5/18/09 8:15:17 AM 8G8100 RHWM2\RHW 1.0235E+002 

5/18/09 1:01:15 PM 8G8100 RHWM2\RHW 1.0257E+002 

5/26/09 8;J8 :44 AM,SG8100 ., RHWM2\RHW 1.0;:!27E+002 

5/27/09 8:25:51 AM SGSI00 RHWM2\RHW 1.0209E+002 

5/28/09 2:30:16 PM SGSI00 RHWM2\RHW 1. 0326E+002 


"lags Key: 	 LU = Lower/Upper Bounds Test (Ab = Above, Be Below) 
8D = 8ample Driven N-8igma Test (In = Investigate, Ac = Action) 
UD = User Driven N-Sigma Test (In = Investigate, Ac Action) 
B8 = Measurement Test (In = Investigate, Ac = Action) 
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PageReport for Background 5/4/2009 10,47,26 AM 

------ -- --- ----I1 ------ ------ -

1 ND~_2~~~ ~~~:~_R=~~~= ______________________
1-----------------

1 

************************* Item Information ************************ 

Item 10, Background count Sequence Number: 369 
Operator: RHWM2\RHWM 
Assay Start: 5/4/2009 10:42:25 AM 
Description 1: Background 
Description 2; 
Location , LLNL 
Comment: 
Matrix Type: Lucite 
Container Type~ 55 Gal Galv 23.8 
Weight: Gross: 0.0 kg Net: 0.0 kg 
Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.000 kg /l 

************************ System Configuration *********************** 

Counter: SGS with Trans. 

Efficiency Description: 062308 Carbon Steel Eff. 

Segments: Number: 16 Offset: a 

Scanning Platform: Start: 934 rom Delta: -51 mm 

Count Type: BKG - 55 Gal Galv 23.8# 

Collimator/Geometry Setting: Default 0 

Transmission Mode: No Transmission 

Errors quoted at 1.000 sigma 



., .. 
Segment Results Report for Background 5/4/2009 10:47:26 AM Page 2 

1- ----------- -- ------------------ -------------- -- ----- ----------1
I Segment 8 Results 
1---- --------------------- --------------- ----- -- -------------- -- I 
Segment: 8 Detector: DETOI Position, 8 
c:\canberra\NDA2k\Data\00000369_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 5/4/2009 10:42:25 AM 

Elapsed Live Time: 298.37 aec Elapsed Real Time: 300.00 sec 


*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 10,47,26 AM 

Peak Analysis From Channel, 80 to Channel: 8192 

Peak Search Senaitivi ty: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

400.76 114 26 1. 35 802.77 3.312E-004 11. 82 
1173.23 23 6 1.33 2346.41 1.276E-004 25.77 
1332.92 45 1 2.25 2665.50 1.198E-004 15.44 
2234.76 29950 14 1. 09 4467.65 1.187E-004 1. 00 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? -. Adjacent peak noted 

Errors quoted at 1.000 sigma 

Reviewed by: Date: 



1Last Measurement Q.A. Report 5/4/09 10;47;26 AM Page 

************************************************************************** 
***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/4/09 10;47;28 AM 

QA File; C;\CANBERRA\NDA2K\QA\CNTROOOI DC 
Sample ID: Background 
Sample Quantity: 1.0000E+OOO 
Sample Date; 5/4/09 10;40;56 AM 
Measurement Date! 5/4/09 10:42;25 AM 
Elapsed Live Time: 298.4 seconds 
Elapsed Real Time; 300.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU ; SD ; un : BS '" 

Background Count Rate 1.3294E+002 0.00 
[O.OO+/-O.OOJ < '" 

Pulser Channel 4467 cent 4.4676E+003 0.00 
[O.OO+/-O.OOJ < '" 

Pulser Channel 4467 FWHM 1.0886E+OOO 0.00 
[O.OO+/-O.OOJ < > 

Pulser Channel 4467 cps 9.9834E+001 0.00 
[O.Oo+/-o.OOJ > 

Flags Key: 	 LU Lower/upper Bounds Test (Ab Above, Be = Below) 
SD Sample Driven N-Sigma Test (In Investigate l Ac ~ Action) 
un = User Driven N-Sigma Test (In Investigate, Ac Action) 
BS = Measurement Bias Test (In Investigate l Ac = Action) 



1 t~eport for SGS100 5/4/2009 10,56,51 AJo1 Page 

1-- ---------- -- ------------- ------ -I 
NDA 2000 Assay Report1 1

1-- ------ ------ -- --- -- ------------1 
************************* Item Information ************************ 

Hem ID, SGS100 Count Sequence Number, 370 
Operator, RHWM2\RHWM 
Assay Start, 5/4/2009 10,55,48 AM 
Description 1: SGS100 
Description 2: 
Location,LLNL 
Comment: 
Matrix Type, Lucite 
Container Type, 55 TRU Galv 81.5 
Weight, Gross, 54.0 kg Net: 16.8 kg 
Container: Volume, 208.0 1 Full: 100.0 % 
Density, 0.080 kg /1 

************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segments, Number: 16 Offset, o 
Scanning Platform, Start: 934 mm Delta, -51 mm 
Count Type: QC - SGS 100 
Collimator/Geometry Setting, Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 



1 

Segment Results Report for 8GS100 5/4/2009 10:58:54 AM Page , 
1- ----------------- ---------------------------- -------1 

Segment 1 Results : 
1---------------- ---------- --- -- --I 
Segment, 1 Detector: DET01 Posi tion: 1 

C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P001_S001 


Acquisition Start: 5/4/2009 10:56:51 AM 

Elapsed Live Time: 118.18 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.277 +/ 0.0131 
SE-75 264.66 0.410 +/- 0.0073 
SE-75 279.54 0.419 +/- 0.0078 
SE-75 400.66 0.475 +/- 0.0091 

Errors quoted at 1.000 sigma 

************ ••• ******** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 10:58:53 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keY) Area counts (keV) centroid Efficiency %Uncert. 

59.53 Y 713 810 1.11 120.90 S.698E-006 7.26 
2234.73 11980 4 1.12 4467.59 4.S02E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



3 ;NID/~A Report: for SGSIOO 5/4/2009 10,58:54 AM Page 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on 2.395E~002 +/- 2.1% " 2.281E-005 < 1.104E-015" Pulser < O.OOOE+OOO +/- 0.0% O.OOOE+OOO" Na-22 < 3.993E-002 +/- 2.2% < 3.803E-OOS < 6.309E-012 
Al-26 < 2.654E-002 +/- 16.2% < 2.52BE-OOS < 1.396E-OOG 
K-40 3.10BE-OOl +/- S.3% 2.960E-004 4.84SE-002" " " Co-57 " 1.272E-OOl +/- 3.4% 1.211E-004 < 1. 48BE-Oll" Co-60 < 5.849E-002 +/- 2.8% < 5.569E-00S < S .128E-Oll 
Se-7S 9.642E-002 +/ - 1.9% 9.183E-OOS " 6.634E-012" " Kr-BS " 7.701E+OOO +/- 3.2% < 7.334E-003 < 1. 941E- 008 
Sr-90 < 3.330E-D02 +/ 2.1% < 3.1nE-00s < 2.415E-010 
Sb-125 8.325E-002 +/- 2.3% < 7.929E-OOS S.OOBE-Oll" " Ba-133 S.97SE-002 +/- 1. B% < 5.690E-00S < 2.360E-OI0" Cs-134 2.3nE-002 +/- 2.1% < 2.2S9E-OOS < 1. 810E-Oll" Cs-137 3.330E-002 +/ - 2.1% 3.172E·00S 3.797E-OIO" " " Eu-152 " S.15SE-002 +/- 2.0% < 4.910E-OOS 2.997E 010" Eu-154 " 1.140E-OOl +/- 2.4% 1. OB6E-004 " 4.276E-OlO" Ho-166m 4.366E-002 +/ 2.4% 4.1SSE-OOS 2.42BE-OOB" " " Bi-207 3.086E-002 +/- 2.1% 2.939E-005 5.616E-OIO"" " Pb-210 9.743E+002 +/- 47.8% " B.327E-OOl " 1.13 7E-OOS" Ra-226 5.9BOE-002 +/- 2.4% 5.695E 005 < 5.9BOE-00S" " Ac-227 < 3.286E-OOl +/- 8.3% 3.129E-004 4.S01E-009" " Th-230 1.S69E+002 +/- 8.6% < 1.494E-001 7.688E-003" Pa-23l 1. 915E+000 +/- 11.2% 1.823E-003 " < 4.002E-005" " Th-232 < B.697E-002 +/- 2.3% 8.283E-OOS " 7.836E-OOl" U-232 < 8.697E-002 +/- 2.3% < B.283E-005 4.027E-009" U-233 1. 13 BE+003 +/- 2.7% < 1.OB4E+OOO < 1.161E-OOl" Pa-234 < 2.076E-OOl +/- 12.3% 1. 977E-004" pa-234m 2.396E+OO2 +/ 2.3% < 2.282E-OOl" U-234 " O.OOOE+OOO +/- 0.0% O.OOOE+OOO < O.OOOE+OOO" U-235 < 1.l09E-OOl +/- 2.5% 1. 056E-004 5.067E-002" " Np-237 1.439E-OOl +/- 2.0% 1. 371E-004 < 2.01SE-004" " Pu-23B < 7.619E+OO3 +/- 2.7% " 7.2S6E+OOO 4.404E-004" U-238 " 4.123E+000 +/- 2.4% < 3.927E-003 < 1.212E+OOl 
Pu-239 < 1.454E+003 +/ 3.1% 1.385E+OOO 2.312E-002" " Pu-239B 4.296E+OO3 +/- 5.2% " 4.092E+00O 6.830E-002" " U-239 " 1. BBIE+003 +/- 59.1% < 1. 791E+OOO 
Pu-240 2.49lE+003 +/- 4.6% 2.373E+OOO " 1.084E-002" " Am-241 7.B52E+OOl +/- 21. 7% 7.478E-002 2.26lE-005 
Am-241B < 9.539E+002 +/ - 4.9% < 9.083E-001 2.74 7E-004" Pu-241 " 3.938E+004 +/- 2.B% 3.750E+OOl " 3.788E-004" Pu-241B " 1.130E+004 +/ 2.5% 1.076E+OO1 < 1. 087E-004" Pu-242 " O.OOOE+OOO +/- 0.0% < O.OOOE+OOO O.OOOE+OOO" Am-243 < 4.132E-OOl +/- 1.9% 3.936E-004 2.046E-006" " Cm-243 4.262E-001 +/- 3.4% 4.059E-004 < 8.184E-009" " Cm-244 < 1. 771E+004 +/- 14.1% < 1. 6B6E+001 2.160E-004" Cm-245 < 7.036E-OOl +/- 7.7% " 6.701E-004 4.046E-006" Cm-247 < 4.256B-002 +/- 8.6% < 4.053E-005 " 4.554E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

----Cf-249 
Cf-251 

< 
< 

3.983E-002 
3.651E-001 

+/
+/

3.6% 
5.6% 

< 
< 

3.793E-005 
3.477£-004 

< 

< 
9.639E-009 
2.282E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



1 
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1-----
Segment 2 Results 

1-- -------------- 
Segment: 2 Detector: DET01 Posi tion: 2 
C:\Canberra\NDA2k\Data\00000370_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P002 8002 

Acquisition Start: 5/4/2009 11:00:02 AM 
Elapsed Live Time: 117.69 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

0.294 +1- 0.0144 
SE-75 264.66 0.469 +1- 0.0084 
SE-75 279.54 0.475 +1- 0.0089 
SE-75 400.66 0.532 +1- 0.0102 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 11:02:04 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.46 Y 1549 1076 1. 29 120.76 1.017E-004 4.29 
2234.76 11980 9 1.10 4467.64 1.052E-004 1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 
(uCi) (uCi/g) g 

n on < 1.809E-002 +/ < 1.723E-005 < 8.340E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.350E-002 +/ 2.0% < 2.238E-00S < 3.713E-012 
Al-26 < 2.540E-002 +/ 15.5% < 2.419E-005 < 1. 336E-006 
K-40 < 3.228E-00l +/ 4.9% < 3.074E-004 < 5.036E-002 
Co-57 < 1.067E-00l +/ 3.5% < 1.017E-004 < 1.249E-011 
Co-60 < 3.522E-002 +/ 1.7% < 3.354E-005 < 3.089E-Oll 
Se-75 < 8.706E-002 +/ 1. 9% < 8.291E-005 < 5.990E-012 
Kr-85 < 5.942E+000 +/ 3.1% < 5.659E-003 < 1.497E-008 
Sr-90 < 1.460E-002 +/ 2.0% < 1. 391E-005 < 1.059E-OI0 
Sb-125 < 5.717E-002 +/ 2.n < 5.445E-005 < 5. 500E- 011 
Ba-133 < 6.168E-002 +/ 1.7% < 5.874E-005 < 2.436E-010 
Cs-134 < 2.112E-002 +/ 1.8% < 2.012E-005 < 1. 612E- 011 
Cs-137 < 1. 4608-002 +/ 2.0% < 1.391E-005 < 1. 6658- 010 
Ell-152 < 1.043E-001 +/ 3.7% < 9.9298-005 < 5.859E-OI0 
8u-154 < 6.7118-002 +/ 2.2% < 6.391E-005 < 2.517E-010 
Ho-166m < 3.159E-002 +/ 2.3% < 3.008E-005 < 1. 756E-008 
Bi-207 < 2.0S0E-002 +/ 2.n < 1.9538-005 < 3.732E-OI0 
Pb-210 < 7.075E+000 +/ 81.7% < 6.738E-003 < 9.197E-008 
Ra-226 < 3.849E-002 +/ 2.3% < 3.665E-00S < 3.849E-008 
Ac-227 < 2.932E-00l +/ 8.3% < 2.792E-004 < 4.017E-009 
Th-230 < 3.640E+001 +/ 25.n < 3.467E-002 < 1.784E-003 
Pa-231 < 1.887E+000 +/ 11.2% < 1. 797E-003 < 3.9448-005 
Th-232 < 6.7548-002 +/ 2.2% < 6.432E-005 < 6.0858-001 
U-232 < 6.7548-002 +/ 2.2% < 6.4328-005 < 3.127E-009 
U-233 < 1.0918+003 +/ 2.7% < 1. 0398+000 < 1.112E 001 
Pa-234 < 1.0678-001 +/ 43.9% < 1. 0168-004 
Pa-234m < 1.857E+002 +/ 2.1% < 1. 769E-001 
U-234 < 0.0008+000 +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.078E-00l +/ 2.5% < 1.0278-004 < 4.928E-002 
Np-237 < 1.326E-00l +/ 2.0% < 1.2638-004 < 1. 857E-004 
Pu238 < 7.481E+003 +/ 2.7'ir < 7.125E+000 < 4.324E-004 
U-238 < 2.4068+000 +/ 2.1% < 2.291E-003 < 7.074E+000 
pu-239 < 1. 251E+003 +/ 3.2% < 1.192E+000 < 1.990E-002 
Pu-239B < 2.6678+003 +/ 6.4% < 2.540E+000 < 4.240E-002 
U-239 < 8.8258+000 +/ 98.9% < 8.4048-003 
Pu-240 < 1.718E+003 +/ 5.4% < 1.6368+000 < 7.4 7lE- 003 
Am-241 9.558E+000 +/ 38.0% 9.1038-003 2.7538-006 
Am-241B < 6.426E+002 +/ 5 . 7'ir < 6.120E-001 < 1.851E-004 
Pu-241 < 3.854E+004 +/ 2,9% < 3.670E+001 < 3.707E-004 
Pu-241B < 1.119E+004 +/ 2.5% < 1. 066E+00l < 1. 076E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.9848-001 +/ 16.6% < 1. 890E-004 < 9.823E-007 
Cm-243 < 3.741E-001 +/ 3.H < 3.563E-004 < 7.183E-009 
Cm-244 < 2.0478+004 +/ 14.1% < 1.9508+001 < 2.497E-004 
Cm-245 < 7.055E-00l +/ 7. ?Ii < 6.7198-004 < 4.0568-006 
Cm-247 < 3.869E-002 +/ B.5% < 3.6848-005 < 4.139E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3.897E-002 +/- 3.5% < < 9.430E-009 
Cf-251 < 3.774E-OOI +/- 5.6% < 3.594E-004 < 2.359E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis 

* = Nuclide was manually edited 

< = MDA 


@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---- --------------1 
1 Segment 3 Results 

11----- --------------1 
Segment: 3 Detector: DETOI Position: 3 
C:\Canberra\NDA2k\Data\00000370_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P003_8003 

Acquisition Start: 5/4/2009 11:03:13 AM 
Elapsed Live Time: 114.69 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

8E-75 o 0.287 +/ 0.0145 
SE-75 264.66 0.405 +/- 0.0074 
SE-75 279.54 0.422 +/ 0.0080 
SE-75 400.66 0.472 +/- 0.0092 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/4/2009 11:05:15 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.51 Y 9022 2474 1.09 120.87 8.21lE-005 1. 75 
M 94.78 2312 5729 1.55 191.34 2.081E-004 5.53 8.49 
m 98.74 Y 7788 8842 1.55 199.26 2.205E-004 4.09 
m 100.86 Y 1155 8753 1.56 203.49 2.269E-004 7.30 
m 103.40 Y 5241 7527 1.56 208.57 2.343E-004 4.06 
M 110,98 1656 4469 1.49 223.72 2.547E-004 3.71 5.74 
m 114.91 Y 928 6969 1.49 231. 57 2.643E~OO4 6.38 
M 125.36 Y 565 2144 1.06 252.44 2.865E-004 7.57 5.37 
m 129.38 Y 3428 2574 1.07 260.48 2.938E-004 2.30 
M 144.34 286 2136 0.97 290.37 3.174E-004 60.36 3.88 
m 148.71 Y 721 4287 0.98 299.10 3.232E-004 23.91 
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Energy 1D Net peak Continuum FWHM Peak Peak Net Area 
(keY) Area Counts (keY) centroid Efficiency %Uncert. 

164.76 Y 198 1745 0.81 331.19 3.392E-004 31.35 

171. 64 245 2316 0.73 344.93 3.437E-004 31. 73 


M 203.62 Y 796 1500 1.12 408.84 3.511E-004 4.83 

m 208.02 Y 2755 1414 1.13 417.63 3.507E-004 2.38 


255.41 108 793 1. 01 512.33 3.347E-004 40.03 

311.76 Y 105 602 1. 02 624.93 3.036E-004 36.29 


M 332.74 Y 1042 591 1. 36 666.85 2.905E-004 8.73 

m 335.70 Y 423 553 1.37 672 . 77 2.886E-004 10.05 

m 341. 57 Y 139 519 1. 37 684.50 2.850E-004 16.67 

m 345.01 908 491 1. 38 691. 3 8 2.830E-004 8.65 

M 368.41 Y 233 407 1.3l 738.14 2.691E-004 8.92 

m 375.09 Y 2440 310 1.33 751.47 2.653E-004 2.31 

m 380.24 471 208 1. 34 761.78 2.624E-004 5.14 

m 382.80 441 179 1. 34 766.88 2.610E-004 5.26 


392.92 716 213 1.44 787.11 2.555E-004 5.17 

413.76 Y 2119 131 1.29 828.75 2.447E-004 2.64 


M 422.55 177 66 1. 34 846.33 2.404E-004 7.96 

m 426.67 Y 70 50 1.35 854.96 2.383E-004 13 .42 


451. 44 238 57 1.21 904.06 2.270E-004 8.54 

662.23 Y 97 28 1.40 1325.27 1.612E-004 13.67 

721. 87 Y 51 11 1. 84 1444.45 1.497E-004 17.90 


2234.74 11980 8 1.11 4467.61 8.S87E-005 1.44 


Reference Peak Correction factor (from 2234.4 keY peak) is 1.05 +/- 0.01 

Y ; Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 
 9 


non < 2.434E-002 +/ 1.8% 005 " 1.122E-01S" Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.837E-002 +/ 2.0% < 1.749E-00S " 2.902E-012 
Al-26 < 1. 696E-002 +/ 18.9% < 1.61SE-005 " B.91BE-007 
K-40 < 2.807E-001 +/ 5.3% < 2.673E-004 < 4.379E-002 
Co-57 < 1.534E-00I +/ 4.4% " 1.461E-004 " 1. 795E-011 
Co-60 < 2.827E-002 +/ 1.7% " 2.692E-00S < 2.479E-011 
Se-7S < 1.182E-001 +/ 1. 8% " 1.126E-004 < 8.133E-012 
Kr-8S " 7.998E+000 +/ 3.1% " 7.617E-003 < 2.01SE-008 
Sr-90 " S.072E-002 +/ 2.2% " 4.830E-005 " 3.677E-010 
Sb-125 < 1.271E-00I +/ 1.9% " 1.210E-004 < l'223E-010 
Sa-l33 " 9.781E-002 +/ 1.6% " 9.315E-005 " 3.B63E-010 
Cs-134 " 1. 742E-002 +/- 1. 9% " 1. 659E- 005 < 1.329E-011 

X 	 Cs-137 
Eu-1S2 " 1.06SE-OOl +/- 3.8% " 1. 014E-004 < 5.986E-OIO 

Fit 

2.02 

0.86 

2.77 

0.73 
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Eu-1S4 < S.24SE-002 +/ 2.1% < 4.99SE-OOS < 1.967E-010 
Ho-166m < 3.633E-002 +/ 2.3% < 3.460E-OOS < 2.020E-OOB 
Bi-207 < 2.S36E-002 +/ 1. 9% < 2.41SE-OOS < 4.61SE-OIO 
Pb-210 < 1.298E+OOl +/ - 259.0% < 1.236E-002 < 1.6B7E-007 
Ra-226 < 4. 6S2E-002 +/ 2.4% < 4.430E-OOS < 4.6S2E-008 
Ac-227 < 4.019E-001 +/ S .3% < 3.828E-004 < 5.506E-009 
Th-230 < 5.947E+OO1 +/ 83.2% < S.664E-002 < 2.914E-003 
Pa-231 < 2.436E+OOO +/ 11. 2% < 2.320E-003 < S.092E-OOS 
Th-232 < 8.067E-002 +/ 2.3% < 7.682E-00S < 7.268E-001 
U-232 < 8.067E-002 +/ - 2.3% < 7.682E-OOS < 3.735E-009 
U-233 < 1.S14E+003 +/ 3.0% < 1.442E+OOO < l.S44E-OOl 
Pa-234 < 8.724E-002 +/ - 12.2% < 8.309E-OOS 
pa-234m < 1.491E+OO2 +/ 2.Hi < 1.420E-OOI 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.440E-001 +/ 2.9% < 1.372E-004 < 6.583E-002 
Np-237 2.01SE-OOI +/ 36.3% 1.919E-004 2.820E-004 
Pu-238 < 9.S29E+003 +/ 3.1% < 9.075E+OOO < S.508E-004 
U-238 < 2.163E+00O +/ - 2.2% < 2.060E-003 < 6.360E+OOO 
PU-239 2.350E+OOS +/ 3.9% 2.239E+OO2 3.737E+OOO 
Pu-239B < S.591E+OO3 +/ 16.S% < S.32SE+OOO < 8.888E-002 
U-239 < 1.974E+001 +/ 308.4% < 1.880E-002 

X Pu-240 
Arn-241 3.784E+OO4 +/ - 11.1% 3.604E+OOI 1.090E-002 
Arn-241B 3.031E+OO4 +/ 10.0% 2.886E+OOI 8.728E-003 
Pu-241 2.709E+OOS +/ 24.2% 2.580E+OO2 2.606E-003 
PU~241B 3.397E+005 +/ - 3.5% 3.235E+002 3.26BE-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn-243 
Crn-243 
Crn-244 

< 
< 
< 

3.173E-001 
4.887E-OOI 
2.661E+OO4 

+/
+/ -
+/

57.7% 
3.3% 

14.2% 

< 
< 
< 

3.022E-004 
4.6S4E-004 
2.534E+00I 

< 
< 
< 

1.S7lE-006 
9.3S3E-009 
3.246E-004 

Crn-245 < 8.8nE-OOl +/ - 7.8% < 8.468E-004 < S . 112E- 006 
Cm-247 < 5.690E-002 +/ 8.5% < 5.419E-00S < 6.088E-004 
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

Cf -249 < 6.2S5E-002 +/ 3.4% < S.9S7E-OOS < l.S14E-00B 
Cf-251 < 4.897E-OOl +/- 5.8% < 4.664E-004 < 3.061E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 


* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.74E+OOO +- 1.44E-001 1.12E+OOO +- 2.37E-002 

Beta: 2.20E+OO2 +- 9.1SE+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
-

129.30 6.62E-001 +- 2.96E-002 
203.55 1.43E+OOO +- 7.68E-002 
375.05 2.12E+OOO + 6.16E-002 
413.71 2.12E+OOO +- 6.91E-002 
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1------- ------- ------- ------- - ---- -------------- ------------- 1 
, Segment 4 Result s 1

i---------------------------------------------------- --I 
Segment: 4 Detector: DETO 1 Posi t ion: 4 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P004 8004 

Acquisition Start: 5/4/2009 11:06:25 AM 

Elapsed Live Time: 102.23 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.250 +/ 0.0160 
SE-75 264.66 0.396 +/- 0.0075 
8E-75 279.54 0.407 +/ 0.0081 
SE-75 400.66 0.462 +/- 0.0094 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/4/2009 11:08:27 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.49 Y 55002 6072 1.11 120.83 4.453E-006 1. 27 
67.18 Y 239 3525 0.79 136.19 1.374E-005 42.82 

M 94.72 Y 11389 11452 1.54 191.22 1.143E-004 2.22 60.21 
m 98.73 Y 44173 15277 1. 55 199.23 1.352E-004 1. 80 
m 100.91 Y 6890 15321 1. 55 203.60 1.467E-004 2.77 
m 103.38 Y 31079 13034 1. 56 208.53 1.598E-004 1. 79 
M 111.11 Y 11835 7885 1.42 223.98 2.003E-004 3.68 78.26 
m 114.63 Y 9823 9580 1.42 231.01 2.180E-004 3.63 
m 116.71 Y 9331 8104 1.43 235.17 2.281E-004 3.58 
m 120.64 Y 2327 7949 1.44 243.01 2.464E-004 4.44 
m 122.77 Y 1180 6998 1. 44 247.27 2.559E-004 6.07 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid 8fficiency %-tJncert. 

m 125.28 Y 4295 6657 1.44 252,29 2.666E-004 3.82 
m 129.31 Y 21237 5745 1.45 260.34 2.8288-004 3.43 
M 144,22 Y 1413 4051 1. 08 290.15 3.338E004 10.02 1.59 
m 146.37 Y 971 4576 1. 09 294.43 3.400E-004 11.31 
m 148.57 Y 2747 4606 1. 09 298.83 3,4608-004 8.97 
M 161,16 Y 1402 5064 1. 50 324.00 3.7298-004 17.31 5.78 
m 164.59 y 1222 8033 1.51 330.85 3.783E-004 14.31 

171. 33 Y 1023 4457 1. 50 344.32 3.866E-004 11.85 
179.22 Y 335 4897 1.01 360.08 3.9308-004 37.63 
189.25 Y 673 4169 1.17 380.13 3.969E-004 17.12 
195.73 Y 796 4002 1. 21 393.08 3.972E-004 14.31 

M 203.58 Y 4837 3671 1.15 408.75 3.959E-004 2.09 7.53 
m 208.04 y 15981 3561 1.16 417.66 3.944E-004 1. 44 

255.42 Y 628 2173 1.13 512,34 3.597E-004 13.94 
M 264.14 Y 187 1790 1.09 529.77 3,516E-004 15.18 0.73 
m 267.53 Y 558 1559 1.09 536.55 3.483E-004 6.76 

297.55 Y 482 1748 1.26 596.53 3.1908- 004 16.64 
311.79 Y 722 2493 1.36 625.00 3.057E-004 14.78 

M 321. 05 Y 648 1473 1.68 643.50 2.974E-004 6.54 2.51 
m 323.53 y 679 2178 1.68 648.45 2.9528-004 6.27 
M 332,71 Y 5549 1108 1.34 666.BO 2.874E-004 1. 85 3.68 
m 335.64 Y 2378 1289 1.35 672.65 2.8508-004 2.61 
m 341. 47 Y 710 1226 1.35 684.30 2, 803E·· 004 5.37 
m 345.01 Y 4884 1173 1.35 691.37 2.7758-004 1. 93 

368.27 Y 2062 1237 2.39 737.86 2.6028-004 4.15 
M 375,05 Y 13249 1043 1.29 751. 41 2.555E-004 1.47 12.75 
m 380.16 y 2428 682 1.30 761. 61 2.521E-004 2.55 
m 382.73 Y 2203 588 1.30 766.76 2.504E-004 2.64 

392.91 Y 4763 535 1.44 787.09 2.440E-004 2.15 
413.71 Y 12184 382 1.41 828.66 2.3188-004 1.54 

M 422.62 Y 823 274 1.21 846.46 2,270E-004 4.31 1.59 
m 426.46 Y 168 280 1.22 854.14 2.250E-004 11.31 
M 445.87 Y 68 145 1. 34 892.93 2.1558-004 20.12 2.51 
m 451,45 Y 1420 185 1. 34 904.07 2,129E-004 3.13 

618,98 Y 147 28 1.27 1238.85 1.616E-004 11.38 
M 645.78 Y 73 37 1.25 1292.40 1.565E-004 15.12 1.55 
m 652.81 Y 63 32 1.25 1306.45 1. 552E-004 15.58 

662.46 Y 569 64 1.47 1325.72 1. 5368-004 5.31 
722.02 Y 315 23 1.67 1444.75 1.4458-004 6.83 
769.53 Y 77 19 1. 31 1539.69 1.386E-004 16.58 

2234.73 11980 46 1.12 4467.58 6.6498-005 1.53 

Reference Peak Correction factor (from 2234,4 keY peak) is 1.18 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %:Error Concentration Mass 

(uCi) (uCi/g) 
 9 

n on Fe < 3. S11E-002 +/ 1. 8% < 3.344E-005 < 1. 015 
pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.787E-002 +/- 2.0% < 2.6S4E-00S < 4.404E-012 
Al-26 < 3.314E-002 +/- 14 .5% < 3.157E-005 < 1. 743E-006 
K-40 < 3.074E-001 +/- 4.8% < 2.928B 004 < 4. 796E- 002 

X 	 Co-57 
Co-60 < 3.208E-002 +/- 1.7% < 3.0S5E-005 < 2. S14E-Oll 
Se-75 < 1.889E-001 +/ - 1.7% < 1. 799E- 004 < 1.300E-Oll 
Kr-8S < 1.208E+00I +/- 3.0% < 1.1S0E-002 < 3.043E 008 
Sr-90 < 8.480E-002 +/- 2.0% < 8.076B-005 < 6.148E-OIO 
Sb-125 < 2.326E-00I +/- 2.2% < 2.21SB-004 < 2.23SE-OIO 
Ba-l33 < 1. 630E-00I +/ 1. 7% < 1. 553E-004 < 6.439E-OIO 
Cs-134 < 2.913E-002 +/- 1.8% < 2.775E-00S < 2.223E-Oll 

X 	 Cs-137 
Eu-1S2 < 9.987E-002 +/- 3.6% < 9.511E-OOS < S.612E-OIO 
Eu-154 < 7.95SE-002 +/- 2.2% < 7.579B-005 < 2.9B4E-010 
Ho-166m < 4.341B-002 +/- 2.3% < 4.134E-005 < 2.414B-008 
Bi-207 < 3.59SE-002 +/- 1.9% < 3.424E-OOS < 6.544B-OIO 
Pb-210 < 4.202E+003 +/ 37.2% < 4.002E+OOO < 5.462E-00S 
Ra-226 < 7.710E-Q02 +/- 2.2% < 7.343E-005 < 7.710E-OOB 
Ae-227 < 6.338E-OOI +/- 8.3% < 6.036E-004 < B.683E-009 
Th-230 1.025E+003 +/- 44.8% 9.760E-OOI S.02lE-002 
Pa -231 < 3.689E+OOO +/ - 11.2% < 3. Sl3E- 003 < 7.710E-OOS 
Th-232 < 8.026E-002 +/- 2.4% < 7.644E-00S < 7.232E-OOI 
U-232 < 1. 521E-00I +/- 2.1% < L 448E-004 < 7.040E-009 
U-233 < 2.398E+003 +/- 2.6% < 2.284E+OOO < 20446E-00l 
Pa-234 < 1. 5S7E-00I +/ - 12.2% < 1.483E-004 
Pa-234m < 1.933E+OO2 +/ - 2.1% < 1. 841E-00I 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.062E-OOI +/- 2.4% < 1. 964E- 004 < 9.423E-002 
Np-237 B.764E-001 +/- 23.4% B.347E-004 1.227E-003 
Pu-238 < L383E+004 +/ 2.5% < 1.3l7E+OOl < 7.993E-004 
U-238 < 3.817E+000 +/- 2.2% < 3.635E-003 < 1.122E+00l 
Pu-239 1.310E+006 +/ - 3,5% L247E+003 2.082E+OOI 
Pu-239B 7.493E+005 +/ - 1.4% 7.137E+OO2 1.191E+OOl 
U-239 < 1.616E+004 +/- 46.3% < 1.539E+OOl 

X 	 PU-240 
Am-241 2.372E+OOS +/- 4.7% 2.259E+002 6.830E-002 
Am-241B 1.442E+OOS +/ 3.9% L 373E+OO2 4,lS2E-002 
Pu-241 9.639E+00S +/- 9.5% 9.180E+002 9.272E-003 
Pu-241B 1.782E+006 +/- 2.6% 1. 697E+003 1.714E-002 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.012E-00I +/ - 1.8% < 6.678E-004 < 3.471E-006 
Cm-243 < 7,232E-00I +/ - 3.3% < 6.888E-004 < 1. 3B9E-OOB 
Cm-244 < 4.167E+OO4 +/- 14.2% < 3.969E+OOI < S.084E-004 
Cm··245 < 1.258E+OOO +/- 7.6% < 1.198E-003 < 7. 231E- 006 
Cm-247 < 1.03SE-OOl +/. 8.5% < 9.B53E-005 < 1.107E-003 



------ --------

'NID/MnA Report for SGS100 5/4/2009 11:08:26 AM Page 15 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf 249 < 1.256E-001 < 1. < 3.044E-006 
Cf-251 < 7.151E-001 5.6% < 6.610E-004 < 4.469E-007 

? _ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 

@ _ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


PU-239 2.08E+001 +- 7.338-001 8.09E+000 +- 1.2SE-001 


Beta: 2.04E+002 +- 9.05E+000 Alpha: 1.00E+000 +- 0.008+000 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 4.26E+000 +- 2.16E-001 
203.55 7.69E+000 + 2.30E-001 
375.05 1.19E+001 +- 2.87E-001 
413.71 1. 28E+001 +- 3.35E-001 
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1-----------------------------------------------------------------------1
1 Segment 5 Results 1 
1-----------------------------------------------------------------------1 
Segment: 5 Detector: DET01 Posi tion: 5 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P005 S005 

Acquisition Start: 5/4/2009 11:09:36 AM 

Elapsed Live Time: 87.76 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.191 +/- 0.0052 
SE-75 279.54 0.217 +/- 0.0051 
SE-75 400.66 0.339 +/- 0.0076 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/4/2009 11:11:38 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 130001 10470 1.13 120.70 2.792E-005 1. 27 
M 94.68 Y 21926 16980 1.54 191.15 5.986E-005 1. 91 109.71 
m 98.68 Y 88687 23422 1.54 199.15 6.293E-005 1. 63 
m 100.86 Y 13770 24220 1.55 203.50 6.453E-005 2.27 
m 103.33 Y 63494 19857 1.55 208.43 6.628E-005 1. 62 
M 111.06 Y 23697 11516 1. 39 223.88 7.129E-005 2.23 146.89 
m 114.55 Y 19323 12795 1.40 230.85 7.333E-005 2.29 
m 116.63 Y 18971 11956 1.40 235.01 7.448E-005 2.21 
m 120.58 Y 4750 10789 1. 41 242.89 7.652E-005 3.17 
m 122.83 Y 2142 10461 1.41 247.39 7.761E-005 5.21 
m 125.24 Y 8548 10009 1.42 252.22 7.872E-005 2.54 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.27 Y 41631 8740 1.42 260.26 8.042E-005 2.07 
M 141. 64 Y 359 6146 1.14 284.98 1. 304E- 004 20.90 1. 71 
m 144.13 Y 2817 6948 1.14 289.96 1. 4l0E- 004 7.49 
m 146.24 Y 2505 7075 1.15 294.18 1,487E-004 7.66 
m 148.57 Y 5402 7265 1.15 298.83 1.562E-004 6.67 
M 160.94 Y 2452 6776 1.47 323.55 1. 864E-004 12.29 5,70 
m 164.56 Y 2215 8947 1.47 330.79 1. 93 3E- 004 11. 83 
m 169,42 Y 596 8840 1.48 340.49 2,015E-004 21. 00 
m 171.31 Y 1708 8793 1.48 344.28 2.045E-004 12.09 

179.31 Y 763 6343 1. 06 360.25 2.154E-004 21.23 
189.32 Y 1071 6895 1. 35 380.27 2.263E-004 16.31 
195.58 Y 1759 5920 1.35 392.77 2.319E-004 9.22 

M 203.52 Y 9846 5434 1.20 408.63 2.376E-004 2.16 1.44 
m 207.97 Y 31404 4992 1.21 417.54 2.403E-004 1.79 

243.47 Y 630 4066 1.51 488.46 2.511E-004 21.84 
255.33 Y 1472 3193 1.33 512.18 2.516E-004 8.51 

M 263.99 Y 458 1987 1.12 529.4 7 2,513E-004 20.26 1. 36 
m 267.50 Y 1099 2158 1.12 536.50 2.519E-004 17.33 

297.35 Y 744 2991 1. 01 596.13 2.512E-004 16.89 
M 311 .81 Y 1642 1683 1. 50 625,04 2,482E-004 3.92 4,03 
m 316,25 Y 287 2659 1. 51 633.91 2.472E-004 15.37 
m 320.88 Y 1188 2562 1.51 643.16 2.460E-004 4.81 
m 323.40 Y 1480 2491 1.52 648.19 2,454E-004 4,12 
M 332.68 Y 10900 1622 1.36 666.74 2.429E-004 2,32 4.10 
m 335.63 Y 4512 1488 1.37 672.63 2.421E-004 2.75 
m 341.38 Y 1221 1561 1.37 684.12 2.404E-004 4.97 
m 344.94 Y 9546 1455 1. 38 691. 24 2.394E-004 2.29 
M 366,95 Y 1273 1569 1.29 735.21 2.327E-004 18.72 3.05 
m 368.46 Y 2452 1412 1.29 738,24 2.322E-004 15.48 
M 375.02 Y 25344 1568 1.29 751.34 2.301E-004 1.41 29.66 
m 380.10 Y 4932 1020 1.30 761.50 2.285E-004 2.09 
rn 382.68 Y 4440 872 1.30 766.66 2.277E-004 2.15 
M 392.86 Y 8729 904 1.46 786.99 2,245E-004 1.71 2,44 
m 399.23 y 106 899 1.46 799.72 2.224E-004 26.91 

413.63 Y 23580 646 1.42 828.51 2.166E-004 1.46 
M 422.55 Y 1821 537 1. 35 846.32 2. 130E- 004 3.11 1.46 
m 426.55 Y 403 507 1. 36 854.32 2.114E-004 7.57 

451. 41 Y 2685 374 1. 39 904.00 2.020E-004 3.00 
481. 52 Y 104 148 1.55 964.15 1. 916E-004 27.10 
597.69 Y 53 57 1.19 1196.30 1.598E-004 32.91 
618.99 Y 264 65 1.63 1238.86 1. 552E-004 9,93 

M 640.17 Y 147 61 1. 83 1281.18 1. 510E-004 13.51 1.72 
m 645.77 Y 156 87 1. 83 1292.39 1.499E-004 13 .02 
m 652.59 Y 203 105 1. 84 1306.02 1.486E-004 11. 86 

662.28 Y 1144 103 1.26 1325.37 1.468E·004 4.10 
688.54 Y 86 47 1.06 1377.84 1. 422E- 004 21.83 
721. 93 Y 535 48 1.42 1444.57 1. 3 70E- 004 5.89 
755.98 Y 73 8 0.71 1512.61 1.322E-004 16.17 
769.05 Y 150 27 1. 23 1538.74 1.304E-004 12.42 

2234.69 11980 54 1.17 4467.50 8.693E-005 1. 63 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.36 +/- 0.02 

Y = Peak Identified by NID 
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M = First peak in a multiplet region 

m Other peak in a multiplec region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 4.2S2E-002 +/ 1. 8% < 4.0S0E-OOS < 1.960E-OlS 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 3.329E-002 +/ - 2.0% < 3.nOE-00S < 5.260E-012 
Al-26 < 5.805E-002 +/- 14.7% < 5.529E-005 < 3.054E-006 
K-40 < 3.80BE-001 +/- 4.9% < 3.626E-004 < S.940E-002 

X 	 Co-57 
Co-60 < 3.848E-002 +/- 1.6% < 3.664E 005 < 3.374E-Oll 
Se-7S < 2.939E-001 +/ 1. 9% < 2.799E-004 < 2;.022E-Oll 
Kr-SS < 1.658E+OOI +/ 3.1% < 1. 579E-002 < 4.178E-OOS 
Sr-90 < 1. 323E-OOI +/ - 2.0% < 1.260E-004 < 9.591E-OIO 
Sb-125 < 3.521E-OOI +/- 2.3% < 3.353E-004 < 3.3S7E-OlO 
Ba-133 < 2.26GE-OOl +/- 1.7% < 2.l5BE-004 < 8.949E-OIO 
Cs-134 < 3.667E-002 +/. 1.8% < 3.493E-005 < 2.798E-Oll 

X 	 Cs-137 
X 	 Eu-IS2 

Eu-154 < 9.S0SE-002 +/ - 2.2% < 9.0S3E-005 < 3.S64E-OlO 
Ho-166m < 4.72SE-002 +/- 2.2% < 4.S00E-OOS < 2.627E-008 
Bi-207 < 2.241E-002 +/- 1.8% < 2.134E-005 < 4.079E-0l0 
Pb-210 < 2.7BIE+OOl +/- 36.7% < 2.649E-002 < 3.616E-007 
Ra-226 < 1.142E-OOl +/- 2.3% < 1.088E-004 < 1.142E-007 
Ac-227 < 1.040E+OOO +/ - 8.3% < 9.902E-004 < 1.424E-OOB 
Th-230 < 1.328E+OO2 +/ 13.1% < 1. 265E-001 < 6.S09E-003 
Pa-23l < 5.322E+OOO +/ - 11.2% < S.068E-003 < 1. 112E- 004 
Th-232 < 1.306E-00l +/- 2.4% < 1.243E-004 < 1.176E+OOO 
U-232 < 2.086E-OOl +/- 2.2% < 1. 987E-004 < 9.660E-009 
U233 < 3.968E+OO3 +/ - 2.7% < 3,779E+OOO < 4.047E-00l 
Pa-234 < 1.934E-OOl +/ - 12.2% < 1. 842E- 004 
Pa-234m < 2.683E+OO2 +/ 2.1% < 2.556E-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.373E-001 +/- 2.5% < 3.212E-004 < 1.S41E-OOl 
Np-237 2.734E+000 +/- 6.1% 2.604E-003 3.B27E-003 
Pu-238 < 2.236E+OO4 +/ - 2.6% < 2.l29E+001 < 1. 292E··OO3 
U-238 < 3.670E+000 +/ - 2.1% < 3.49SE-003 < 1. 079E+OOI 
PU-239 1. 638E+006 +/ - 1.5% 1.560E+003 2.604E+OOl 
Pu-239B 1.684E+OO6 +/- 1.3% 1.604E+003 2.678E+OOI 
U-239 < 4.932E+001 +/ - 45.9% < 4.697E-002 
Pu-240 3.58BE+OO5 +/- 24.4% 3.417E+002 1. 561E+000 
Am-24l 4.682E+00S +/- 4.1% 4.459E+002 1. 348E-OOl 
Am-241B 5.407E+OO5 +/- 4.5% S.150E+OO2 1. 557E-001 
pu-241 4.200E+006 +/ 7.3% 4.000E+OO3 4.040E-002 
Pu-241B 5,666E+OO6 +/- 3.0% 5.396E+OO3 5.4SlE-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.33SE-001 +/- 8.4% < 6.989E-004 < 3.632E-006 
Cm-243 < 1. 084E+OOO +/- 3.3% < 1.033E-003 < 2.082E-OOB 
Cm-244 < 5.0l7E+OO4 +/ - 14.2% < 4.778E+001 < 6.121E-004 
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Cm-245 < 2.101E+OOO +/ 7.7% < 2.001E-003 < 1. 208E-005 
Cm-247 < 1.S22E-001 +/- 8.5% < L449E-004 < L62BE-003 
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

Cf 249 < 1.774E 001 +/- 3.5% < 1. 689E-004 < 4.293E-008 
Cf-25l < 1.182E+000 +/- 5.6% < 1.l25E-003 < 7.385E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 


Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 2.60E+00l +- 3.90E-00l 

Beta: -1.09E+00l +- 1.18E+00l Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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!----- -~--- ---------- ---------------- ---- ----- ---------------- ---I 
Segment 6 Results 

1-- ----- --- --

Segment: 6 Detector: DET01 Position; 6 
C;\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P006_S006 

Acquisition Start: 5/4/2009 11;12:48 AM 
Elapsed Live Time: 88,75 sec Elapsed Real Time; 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.511 1. 75" 

Calibration Date; 3/16/2009 2;01;07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.176 +/- 0.0037 
SE-75 279.54 0.196 +/- 0.0046 
SE-75 400.66 0.316 +/ 0.0071 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed; some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on; 5/4/2009 11;14;50 AM 

Peak Analysis From Channel; 80 to Channel; 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 116403 10012 1.13 120.70 6.772E-007 1. 27 
M 94.67 Y 21166 16666 1.55 191,12 3.231E-005 1.91 106.68 
m 98.69 Y 85812 22441 1.56 199.16 3.8S4E-005 1.62 
m 100.91 Y 13189 22691 1. 56 203.60 4.249E-005 2.30 
m 103.34 Y 61812 19500 1.57 208.45 4.650E-005 1. 61 
M 111,06 Y 22457 11788 1.38 223.88 5.698E-005 1.30 139.81 
m 114.56 Y 18177 13062 1.38 230.87 6.433E-005 1. 31 
m 116.63 Y 17706 12218 1.39 235.02 6.737E-005 1. 31 
m 120.64 Y 4309 11017 1.39 243.01 7.295E-005 1.65 
m 122.87 Y 1939 10677 1.40 247.48 7.589E-005 2.44 
m 125,24 Y 8414 10196 1.40 252.22 7.885E-005 1. 40 



Peak Analysis Report for SGS100 5/4/2009 11:14:52 AM Page 22 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.28 Y 40206 8860 1.41 260.28 8.3S2E-005 1.27 
M 144.16 Y 2519 6455 1.12 290.02 1.575E-004 8.34 3.18 
m 146.29 Y 2366 6483 1.13 294.27 1. 673E- 004 8.53 
m 148.55 Y 5532 6526 1.13 298.79 1.767E-004 7.39 
M 160.98 Y 2218 7560 1. 57 323.63 2.161E-004 4.18 6.15 
m 164.59 Y 2297 10290 1. 57 330.85 2.249E-004 4.26 

171. 37 Y 1794 6514 1.08 344.40 2.3 87E-- 004 9.34 
179.13 Y 728 6869 1.09 359.91 2.512E-004 23.38 
189.30 Y 1396 5976 1.24 380.22 2.631E-004 11.36 
195.67 Y 1615 6446 1.14 392.95 2.683E-004 10.50 

M 203.51 Y 9158 5491 1.19 408.62 2.730E-004 3.58 2.90 
m 207.97 Y 30543 4968 1.19 417.53 2.749E-004 3.34 
M 237.76 263 3365 1.11 477.06 2.776E-004 47.13 0.B4 
m 243.36 Y 370 3249 1.11 488.24 2.768E-004 44.37 

255.27 Y 1367 3146 1.12 512.05 2.741E-004 8.93 
M 263.90 Y 626 2633 1.38 529.30 2.71BE-004 18.79 1.25 
m 267.55 Y 1336 3256 1.39 536.58 2.709E-004 16.20 
M 297.40 Y 869 1985 1.22 596.24 2.627E-004 6.41 1.26 
m 302.86 156 1859 1.23 607.14 2.610E-004 26.10 

311.78 Y 1494 1854 1.38 624.96 2.5B1E-004 6.52 
M 321. 00 Y 1003 2015 1. 79 643.40 2.552E-004 6.22 4.38 
m 323.40 Y 1547 2919 1. 79 648.20 2.543E-004 4.27 
M 332.70 Y 10613 1822 1. 31 666.79 2.512E-004 1.65 5.02 
m 335.66 Y 4289 1687 1. 31 672.69 2.502E-004 2.21 
m 341.39 Y 1176 1757 1.32 684.14 2.483E-004 4.48 
m 344.96 Y 9191 1657 1.32 691.28 2.471E-004 1. 70 

368.25 Y 3688 1786 2.36 737.81 2.395E-004 3.28 
M 375.01 Y 24803 1639 1.29 751.33 2.372E-004 1. 41 21.54 
m 380.10 Y 4752 1125 1.29 761. 49 2.357E-004 2.11 
m 382.69 Y 4223 986 1. 30 766.67 2.349E-004 2.19 

392.86 Y 8699 970 1.55 786.99 2.317E-004 1.90 
M 413.66 Y 22445 526 1.37 828.55 2.242E-004 1. 70 3.75 
m 419.06 Y 92 452 1.37 839.36 2.223E-004 25.88 
m 422.50 Y 1727 494 1. 38 846.22 2.210E-004 3.45 
r.. 426.51 Y 324 483 1.38 854.24 2.196E-004 9.64 

451.41 Y 2796 327 1.34 903.99 2 .1l1E- 004 2.86 
618.82 Y 229 72 1.47 1238.53 1.718E-004 11.18 

M 639.83 Y 94 48 1.53 1280.51 1.683E-004 13 .24 2.22 
m 645.78 Y 156 44 1.54 1292 .39 1.674E-004 9.76 
m 652.50 Y 205 43 1.54 1305.84 1. 663E- 004 8.32 
m 658.76 Y 94 43 1.54 1318.33 1. 653E- 004 13.44 
m 662.35 Y 1139 46 1.55 1325.51 1.647E-004 3.62 

688.56 Y 116 41 0.93 1377.90 1. 607E- 004 16.36 
721.89 Y 571 48 1.47 1444.49 1.560E-004 5.62 
756.18 Y 40 16 1.56 1513 .02 1. 514E-004 28.63 
769.25 Y 112 44 1.99 1539.14 1.498E-004 17.25 

2234.67 11980 60 1.17 4467.46 5.167E-005 1.62 

Reference Peak correction factor (from 2234.4 keV peak) is 1.34 +/ 0.02 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
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? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe 1.91r < 3.349E-OOS < 1. 015 
Pulser 0.0% < O.OOOE+OOO 
Na-22 < 2.S31E-002 1.9% < 2.4llE-OOS < 3.999E-012 
Al-26 < 6.S46E-002 19.8% < 6.234E-005 < 3.443E-006 
K-40 < 2.771E-OOl +/- S.3% < 2.639E-004 < 4.323E-002 

X 	 Co-57 
Co-60 < 2.830E-002 +/- 1.7% < 2.69SE-005 < 2.482E-Oll 
8e-75 < 2.628E-OOl +/- 2.3% < 2.S02E-004 < 1. BOBE-Oll 
Kr-8S < 1.S42E+OOl +/ - 3.2% < 1.469E-002 < 3.B87E-OOB 
Sr-90 < 7.43BE-002 +/- 2.S% < 7.0B4E-OOS < S.393E-OI0 
Sb-125 < 3.16SE-OOl +/- 2.7% < 3.01SE-004 < 3.04SE-OI0 
Ba-l33 < 2.098E-OOl +/ . 1.B% < 1.998E-004 < 8.28SE-OI0 
CS ·134 < 3.340E-002 +/- 2.0% < 3.181E-005 < 2.S48E-Oll 

X Cs-137 
Eu-152 < 1.1SBE-OOl +/- 3.S% < 1.102E-004 < 6.S06E-010 
Eu-1S4 < 7.230E-002 +/ - 2.1% < 6.BB6E-OOS < 2.7llE-010 
Ho-166m < S.947E-002 +/ - 2.4% < S.664E-OOS < 3.307E-008 
Bi -2 07 < 4.7S8E-002 +/- 1. 9% < 4.S3lE-OOS < 8.659E-01O 
Pb-210 < 3.373E+004 +/- 309.7% < 3.212E+OOI < 4.385E-004 
Ra-226 < 1.I46E-001 +/- 2.7% < 1.092E-004 < 1.UGE-007 
Ac-227 < 8.B56E-001 +/- B.S% < B.434E004 < 1.213E-008 
l'h-230 < 4.438E+002 +/- 9.0% < 4.227E-OOl < 2.17SE-002 
pa-231 < 4.844E+OOO +/- 11.3% < 4.613E-003 < 1. 012E-004 
l'h-232 < 1.098E-001 +/- 2.4% < 1. 046E-004 < 9.B95E-OOl 
U-232 < 1. 616E-OOl +/ 2.6% < 1. S39E-004 < 7.481E-009 
U-233 < 3.420E+OO3 +/- 4.0% < 3.257E+OOO < 3.488E-OOl 
Pa-234 < 1.233E-OOI +/- 12.2% < 1.174E-004 
Pa-234m < 1.912E+002 +/- 2.1% < 1.821E-OOl 
U-234 < O.OOOE+OOO +/. 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.e39E-OOl +/- 4.0% < 2.704E-004 < 1.298E-00I 
Np-237 2.334E+OOO +/- 9.9% 2.223E-003 3.26BE-003 
Pu-238 < 1. 9l0E+OO4 +/- 4.2% < 1.819E+OOl < 1.104E-003 
U-238 < 4_163E+OOO +/- 2.1% < 3.96SE-003 < 1. 224E+OO1 
Pu-239 1.S64E+OO6 +/- 4.7% 1.489E+OO3 2.486E+001 
Pu-239B 1.S61E+006 +/- 1.3% 1. 487E+OO3 2.482E+OOl 
U-239 < 2.263E+OOS +/- 36B.S% < 2.1SSE+OO2 
Pu-240 1. 044E+OOS +/- 33.0% 9.94SE+00l 4.542E-001 
Arn-241 4.249E+OOS +/- 4.0% 4.047E+002 1.224E-OOI 
Arn-241B 4.974E+OOS +/- 4.9% 4.737E+OO2 1.433E-OOI 
Pu-241 3.802E+006 +/- B.5% 3.621E+OO3 3.658E-002 
PU-241B 4.946E+006 +/ 3.7% 4.710E+OO3 4.7SBE-002 
Pu-242 < O.OOOE+OOO +/- O.Olr < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.448E-OOI +/- 2.2% < 8.998E-004 < 4.677E-006 
Cm-243 < 9.74SE-OOI +/ 3.5% < 9.281E-004 < I.87lE-OOS 
Cm-244 < 4.721E+004 +/ - 14.2% < 4.496E+OOI < S.7S9E-004 
Cm-245 < 1.736E+OOO +/- 8.4% < 1.6S3E-003 < 9.979E-006 
Crn-247 < 1.429E-OOI +/ 8.5% < 1.361E-004 < 1.S29E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 < 1.677E-001 +/ 3.5% < 1.59SE-004 < 4.059E-00S 
Cf-251 < 9.SS9E-001 +/- 6.5% < 9.41SE-004 < 6.1S1E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.49E+001 +- 1.17E+000 2.39E+001 +- 4.00E-001 

Beta: 1.31E+001 +- 1. 45E+001 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 2.73E+001 +- 2.22E+000 
203.55 2.11E+001 +- 1. 03E+000 
375.05 2.41E+001 +- 5.S9E-001 
413.71 2.44E+001 +- 6.70E-001 
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1-- --- .. ----- -------- -------- ------------------- -----------------1 
1 Segment 7 Results 1 

1 --------- --------- --------- --------- ---------- -------- --------- 1 

Segment; 7 Detector: DETOI Position: 7 
C:\Canberra\NDA2k\Data\00000370_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/4/2009 11:16;00 AM 

Elapsed Live Time: 100.66 sec Elapsed Real Time; 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description; 55 TRU Galv 81. 511 1. 75" 

Calibration Date; 3/16/2009 2;01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.000 +/- 0.0000 
SE-75 264.66 0.265 +/ 0.0051 
SE-75 279.54 0.288 +/- 0.0060 
SE-75 400.66 0.393 +/- 0.0082 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/4/2009 11:18:02 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.47 Y 75415 7648 1.12 120.78 3.517E-006 1.24 
M 94.71 Y 12561 12786 1. 54 191. 21 1. 025£-004 2.17 66.20 
m 98.72 Y 48904 16888 1.55 199.21 1.221E-004 1. 77 
m 100.93 Y 7695 16777 1. 56 203.63 1. 331E-004 2.69 
m 103.36 Y 34538 14097 1. 56 208.49 1.454E-004 1. 75 
M 111.10 Y 12514 8526 1. 39 223.96 1.841E-004 1.91 81.90 
m 114.59 Y 10067 9434 1. 39 230.93 2.010E-004 2.07 
m 116.65 Y 9116 7921 1.40 235.05 2.106£-004 2.04 
m 120.54 Y 2146 7915 1.40 242.82 2.282E-004 4.27 
m 122.85 Y 1222 6925 1.41 247.44 2.382E-004 6.65 
m 125.29 Y 4862 6587 1.41 252.32 2.483E-004 2.59 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.30 Y 23478 5631 1.42 260.32 2.639E-004 1. 67 
M 144.19 Y 1499 4640 1.11 290.09 3.100E-004 48.78 3.09 
m 146.31 Y 1347 5711 1.11 294.31 3.151E-004 47.55 
m 148.56 Y 3065 5787 1.11 29B.BO 3.200E-004 46.78 

164.64 Y 537 4705 1.12 330.94 3.449E-004 22.30 
171.41 Y 1059 4625 1.24 344.4B 3.505E-004 11. 76 
179.24 Y 498 5005 1.10 360.11 3.539E-004 25.90 
189.34 Y 673 4665 1.37 380.30 3.546E-004 18.69 
195.64 Y 888 4516 1.35 392.90 3.532E-004 14.08 

M 203.57 Y 5025 3839 1.14 40B.74 3.500E-004 2.07 7.77 
m 208.02 Y 16752 3727 1. 14 417.62 3.477E-004 1.44 

255.32 Y 847 2187 1.42 512.15 3.092E-004 10.64 
M 263.99 Y 281 1876 1.28 529.47 3.01:lE-004 13.12 1.72 
m 267.58 Y 592 2054 1. 29 536.66 2.992E-004 7.44 

297.39 Y 360 1897 1.07 596.21 2.807E-004 22.99 
311. 83 Y 802 1492 1. 36 625.08 2.708E-004 9.51 

M 320.92 Y 548 1727 1. 78 643.23 2.647E-004 8.44 3.21 
m 323.20 Y 706 2439 1.78 647.79 2.632E-004 6.62 
M 332.73 Y 5682 1275 1. 32 666.84 2.571E-004 1.85 4.57 
m 335.68 Y 2341 1191 1.33 672 . 73 2.553E-004 2.65 
m 341.39 Y 697 1246 1. 33 684.15 2.517E-004 5.50 
m 344.99 Y 5009 1183 1.34 691.34 2.496E-004 1. 93 

368.29 Y 2103 1217 2.39 737.89 2.363E-004 4.10 
M 375.04 Y 13380 912 1. 29 751. 38 2.327E-004 1.47 11.01 
m 380.12 Y 2522 739 1.30 761. 53 2.301E-004 2.52 
m 382.72 Y 2293 659 1.30 766.73 2.288E-004 2.61 

392.89 Y 4543 601 1.61 787.06 2.238E-004 2.24 
413.71 Y 11963 402 1. 41 828.67 2.13SE-004 1. 56 

M 422.56 Y 849 210 1. 17 846.34 2.093E-004 4.22 1.56 
m 426.59 Y 199 211 1.17 854.40 2.074E-004 9.65 

451.43 Y 1373 211 1.43 904.03 1.970E-004 3.71 
619.06 '{ 145 41 1. 23 1239.01 1. 539E-004 12.49 

M 645.90 Y 77 46 1.47 1292.63 1.497E-004 14.49 1. 80 
m 652.71 Y 83 52 1.47 1306.24 1.487E-004 13.39 
m 658.72 Y 62 48 1.48 1318.25 1.479E-004 16.34 
m 662.38 Y 604 37 1.48 1325.58 1.474E-004 4.64 

688.72 Y 41 34 0.91 1378.21 1.440E-004 31.17 
721.84 Y 344 28 1.36 1444.40 1. 402E-004 6.71 
769.ll Y 53 30 0.80 1538.84 1. 354E-004 23.87 

2234.72 11980 39 1.13 4467.57 4.196E-005 1.53 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.19 +/- 0.01 

Y Peak Identified by NID 
M ~ First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2,998E 002 +/- 1. 8% < 2,856E-00S < l- 015 

Pulser < O,OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 3,OlSE-002 +/- 2.0% < 2.875E-005 < 4.769E-012 

Al-26 < 6,283E-002 +/- 15,5% < 5,984E-005 < 3.305E-006 

K-40 < 2.469E-00I +/ 5,0% < 2.3S2E-004 < 3.852E-002 


X 	 Co-57 
Co-60 < 3.182E-002 +/ 1.7% < 3.031E-005 < 2.791E-011 
Se-7S < 1. 947E-OOI +/- 1.9% < 1.S54E-004 < 1. 34 OE-Oll 
Kr-SS < 1. 274E+001 +/- 3.1% < 1.213E-002 < 3.210E-008 
Sr-90 < 6.647E-002 +/- 2.0% < 6.331E-005 < 4.819E-OI0 
Sb-125 < 2.291E-00I +/- 2.3% < 2.182E-004 < 2.204E-OI0 
Ba-133 < 1,758E··00I +/- 1.7% < 1.674E-004 < 6.944E-OI0 
Cs-134 < 3.664E-002 +/ 1. 8% < 3.490E-005 < 2.796E-011 

X 	 Cs-13 7 
Eu-152 < 1. 036E-001 +/- 3.7% < 9.862E-00S < 5.820E-OI0 
Eu-154 < 8.619E-002 +/- 2.2% < 8.209E-OOS < 3.232E-OI0 
Ho-166m < 4.070E-002 +/- 2.2% < 3.877E-005 < 2.263E-008 
Bi-207 < 3.976E-002 +/- 1.9% < 3.787E-005 < 7.237E-010 
Pb-210 < 5,652E+003 +/- 70.4% < 5.382E+000 < 7.347E-005 
Ra-226 < 8.936E-002 +/- 2.3% < 8.S10E-005 < 8.936E-008 
Ac-227 < 6.413E-001 +/ - 8.3% < 6.108E-004 < 8.786E-009 
Th-230 < 3.264E+OO2 +/- 8.6% < 3.108E-001 < 1.599E-002 
Pa-231 < 3.856E+OOO +/- 11.2% < 3.673E-003 < 8.060E-005 
Th-232 < 3.017E-002 +/- 2.6% < 2.873E-005 < 2. ?l8E-00I 
U-232 < 1. 660E-001 +/- 2.2% < 1.581E-004 < 7.685E-009 
U-233 < 2.502E+003 +/ 2.9% < 2.383E+000 < 2.552E-001 
Pa-234 < 1.617E-00I +/ 12.2% < 1. 54 OE- 004 
Pa-234m < 1. 619E+002 +/- 2.1% < 1. 542E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.090E-001 +/- 2.6% < 1. 990E- 004 < 9.551E-002 
Np-237 1.1S6E+000 +/- 14.5% 1.101E-003 1.619E-003 
Pu-238 < 1. 412E+004 +/- 2.8% < 1. 345E+001 < 8.161E-004 
U-238 < 1.997E+000 +/ 2.2% < 1.902E-003 < 5.872E+000 
PU-239 1.366E+006 +/- 3.2% 1. 301E+003 2.173E+00I 
pu-239B 8.560E+005 +/- 1.4% 8.152E+002 1. 361E+001 
U-239 < 2.839E+004 +/- 8S,6% < 2.703E+OOI 

X 	 Pu-240 
Am-241 2.628E+005 +/- 4.5% 2.503E+002 7.569E-002 
Am-241B 1. 660E+00S +/- 4.n 1.581E+002 4.781E-002 
Pu-241 1.163E+006 +/- 46.9% 1.107E+003 1.118E-002 
Pu-241B 1.987E+006 +/- 2.8% 1. 892E+003 1.911E-002 
pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.431E-001 +/ - 1. 9% < 7.077E-004 < 3.678E-006 
Cm-243 < 7.664E-00I +/- 3.4% < 7.299E-004 < 1.472E-008 
Cm-244 < 3.245E+004 +/- 14.2% < 3.091E+001 < 3.959E-004 
Cm-24S < 1. 307E+000 +/- 7.7% < 1.244E-003 < 7.5UE-006 
Cm-247 < 1.10SE-00I +/ 8.5% < 1.052E-004 < 1.182E-003 I,, 
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Nuclide Total Activity tError concentration Mass 

(uCi) (uCi/g) 9 


c 1.313E-OOl +/ 3.5% c 1.25lE-004 < 3.l7BE-008 
Cf-251 < 7.356E 001 +/- 5.7% < 7.006E-004 < 4.59BE-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 


~* Nuclide was manually edited 
< = MDA 

@ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (9) 

Pu-239 2.l7E+OOl +- 7.02E-001 8.49E+OOO + 1.33E-OOl 

Beta: 1.86E+002 +- 7.62E+OOO Alpha: 1.OOE+000 +- O.OOE+OOO 
Nu~ber of energy lines used in correction: 4 

Energy Mass (9) 

129.30 5.05E+OOO +- 1.93E-OOl 
203.55 9.04E+OOQ + 2.79E-OOl 
375.05 1. 33E+001 +- 3.24E-001 
413.71 1.37E+OOl +- 3.63E-OOl 
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- -I1 ---------- ---------- ---------- ---------------------- ----- 
I Segment B Results 1

1------- ---------- ---------- ------- -- --------- - --------- -----1 

Segment: 8 Detector: DET01 Posi tion: 8 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 5/4/2009 11:19:11 AM 

Elapsed Live Time: 113.14 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.283 +/- 0.0147 
8E-75 264.66 0.438 +/- 0.0079 
SE-75 279.54 0.444 +/- 0.0084 
SE-75 400.66 0.506 +/- 0.0098 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3,0 

Peak Analysis Performed on: 5/4/2009 11:21:13 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59.53 Y 21588 3259 1. 09 120.91 8.306E-005 1. 37 
M 94.73 3621 6527 1. 52 191.24 2.084E-004 3.95 18.52 
m 98.75 Y 14063 10050 1. 53 199.27 2.203E-004 2.90 
m 100.87 Y 2118 9904 1.53 203.51 2.262E-004 4.85 
m 103.39 Y 9473 8438 1.54 208.55 2.331E-004 2.88 
M 111.06 3327 5149 1. 89 223.88 2.521E 004 2.44 25.66 
m 115.41 Y 3393 9012 1. 89 232.57 2.617E-004 2.61 
M 125.30 Y 1002 2508 1.05 252.32 2.805E-004 5.12 8.31 
m 129.38 Y 6733 2938 1. 06 260.48 2_870E-004 1. 76 
M 144.09 425 2575 1.11 289.88 3.088E-004 21.24 1.49 
rn 146.34 Y 348 2585 1.12 294.38 3.118E-004 22.61 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (kev) centroid Efficiency tUncert. 

m 148.63 Y 814 2598 1.12 298.96 3.147E-004 19.23 
171.49 192 2354 1.38 344.63 3.354E-004 40.18 
189.42 221 2014 1.04 380.46 3.427E-004 32.45 

M 203.63 Y 1375 1707 1.12 408.85 3.444E-004 3.50 2.90 
m 20a.07 y 4510 1591 1.13 417.72 3.444E-004 1.95 

255.49 127 1085 1.19 512.49 3. 322E- 004 43.90 
267.58 Y 120 775 0.83 536.65 3.266E-004 36.51 

M 332.77 Y 1449 601 1.31 666.91 2.896E-004 3.07 1.41 
m 335.69 Y 641 628 1.31 672.74 2.879E-004 4.82 
m 341.30 142 593 1.32 683.97 2.84BE-004 14.28 
m 345.04 1322 618 1. 32 691.43 2.827E-004 3.20 

368.46 Y 543 477 2.10 738.23 2.700E-004 8.07 
M 375.09 Y 3559 342 1.29 751.49 2.665E-004 2.02 2.96 
m 380.18 614 284 1.30 761.66 2.639E-004 4.63 
m 382.75 576 257 1.30 766.80 2.626E-004 4.73 

392.91 1198 201 1.53 787.09 2.574E-004 3.76 
413.74 Y 3033 139 1.36 828.72 2.471E-004 2.28 

M 422.62 187 93 1.24 846.46 2.429E-004 8.34 1.45 
m 426.55 Y 37 94 1. 24 854.32 2.410E-004 25.56 

451.40 335 72 1.44 903.97 2.300E-004 7.17 
619.16 Y 20 15 0.86 1239.20 1. 746E-004 36.56 
645.68 23 12 0.66 1292.21 1. 683E-004 31. 67 

M 658.51 13 17 1.34 1317.85 1. 6S5E-004 33.87 1.17 
m 662.43 Y 170 14 1. 34 1325.66 1.647E-004 6.82 

721.98 Y 91 5 2.22 1444.66 1. 530E-004 11.60 
2234.73 11980 19 1.11 4467.59 1. 055E- 004 1.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/ 0.01 

Y ~ Peak Identified by NID 
M = First peak in a multiplet region 
m other peak in a multiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCl/g) 9 


n on Fe <; 2.636E-002 +/- 1. 8% <; 2.5l0E-00S <; 1.21SE-01S 
Pulser <; O.OOOE+OOO +/- 0.0% <; O.OOOE+OOO 
Ma-22 <; S.293E-003 +/ - 1.9% <; S.041E-006 <; 8.362E-013 
Al-26 <; l. 562E-002 +/ - 18.81; <; 1. 487B -005 <; 8.2lSE-007 
K-40 <; 2.726E-OOl +/- 5.31; <; 2. S96E-004 <; 4.2S2E-002 
Co-57 <; 1.680B-00l +/- 4.51; <; 1.600E-004 <; 1.96GE-Oll 
Co-60 <; 3.99SE-002 +/- 1.7% <; 3.80SE-005 <; 3.504E-011 
Se-7S <; 1.304E-001 +/- 1.8% <; 1.242E-004 <; 8.972E-012 
Kr-8S <; 6.922E+000 +/ - 3.0% <; 6.S93E-003 <; l. 744E-008 
Sr-90 <; 3.4l8E-002 +/- 2.2% <; 3.255E-OOS <; 2.478E 010 
Sb-12S <; 1.38SE-OOl +/- 1. 9% <; 1. 319E-004 <; 1. 333E-OlO 
Ba-133 <; 1.043B-001 +/- 1.6% <; 9.93lE-OOS <; 4.119E-OlO 
Cs-134 < 1. S17E-002 +/- 1.8* <; 1.44SE-OOS <; 1.1S7E-011 

X 	 Cs-137 
Eu-lS2 <; 8.97SE-002 +/- 3.8% <; 8.S47E-00S <; 5.044E-OIO 
Eu-lS4 <; 1.511E-002 +/- 2.1% <; 1.439E-005 <; S.667E-Oll 
Ho-166m <; 3.443E-002 +/- 2.31; <; 3.279E-OOS <; 1. 9l4E-008 
Bi-207 <; 2.9l9E-002 +/ 2.1% <; 2.780E-00S <; 5.313E-OlO 
Pb-2l0 <; 1.SSOE+OOl +/- 259.0% <; 1. 476E-002 <; 2.015E-007 
Ra-226 < 5.640E-002 +/ - 2.4% <; 5.372E-005 < 5.640E-008 
Ac-227 < 4.509E-001 +/- 8.3% <; 4.294E-004 <; 6.177E-009 
Th-230 <; 6.170E+001 +/- 83.3% < S.877E-002 <; 3.024E-003 
Pa-231 <; 2.S93E+000 +/- 11.2% < 2.470E-003 <; 5.420E-OOS 
Th-232 <; 8.569E-002 +/ 2.3% <; 8.161E-005 < 7.721E-001 
U-232 <; 9.473E-002 +/- 2.3% < 9.022E-005 < 4.386E-009 
U-233 < 1.678E+003 +/- 3.0% < 1.598E+00O < 1.712E-00I 
Pa-234 <; 8.610E-002 +/- 32.2% <; 8.200E-005 
Pa-234m <; 1.761E+OO2 +/- 2.1% < 1.677E-OOl 
U-234 <; O.OOOE+OOO +/- 0.0% < O.OOOE+OOO <; O.OOOE+OOO 
U-235 <; 1.565E-001 +1 2.9% <; 1.490E-004 < 7.152E-002 
Np-237 <; 2.172E-001 +/ 1.9% <; 2.068E-004 <; 3.040E-004 
Pu-238 < 1.036E+004 +/- 3.1% <; 9.866E+000 < 5.988E-004 
U-238 <; 2.845E+00O +/- 2.1% <; 2.709E-003 <; B.363E+000 
Pu-239 2.849E+005 +/ - 3.5% 2.713E+OO2 4.S30E+000 
Pu-239B <; 7.024E+OO3 +/- 16.6% <; 6.690E+OOO <; 1.1l7E-OOI 
U-239 < 3.686E+001 +/- 308.3% < 3.510E-002 

X 	 Pu-240 
Am-241 6.525E+004 +/- 6.4% 6.21SB+001 1.879E-002 
Am-241B 5.293E+004 +/ - 9.6% 5.041E+OOI 1.524E-D02 
Pu-241 3.139E+OO5 +1- 19.5% 2.989E+002 3.019E-D03 
Pu-241B 5.668E+005 +/- 3.3% S.398E+002 S.452E-003 
Pu-242 <; O.OOOE+OOO +/- 0.0% < O.OOOE+OOO <; O.OOOE+OOO 
Am-243 < 3.381E-001 +/- 57.8% <; 3.220E-004 <; 1. 674E-006 
Cm-243 < 5.278E-OOI +/ 3.3% < 5.027E-004 <; 1.013E-008 
Cm-244 < 3.122E+004 +/ 14 .1% < 2.973E+OO1 < 3.808E-004 
Cm-245 < 9.677E-001 +/ - 7.8% <; 9.216E-004 < 5.S64E-006 
Cm-247 < 6.097E-002 +/- 8.5% <; 5.806E-005 <; 6.523E-004 
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Nuclide Total Activity %-Error Concentration Mass 

(uCi) (uCi/g) 
 9 

Cf-249 < 7.009E-002 +1 3.4% c 6.675E-005 c 1.696E-008 
Cf-251 c 5.444E-001 +1- 5.8% < 5.184E-004 c 3.402E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
* Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.531+000 +- 1.60E-001 2.188+000 +- 3.868-002 

Beta: 1.518+002 +- 8.44E+OOO Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction; 4 


Energy Mass (g) 

129.30 1. 33E+000 +- 5.68E-D02 
203.55 2.51E+000 +- 1.06E-001 
375.05 3.08E+OOO +- 8.26E-002 
413.71 3.00E+00O + 8.94E-002 
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1------ --- -------- --- ---- ------- --- ---------------- -----1 
I Segment 9 Results 
1----------- --- --- -------- -- -------- ------- --- ---- ----I 

1 

Segment: 9 Detector: DET01 position: 9 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/4/2009 11:22:23 AM 

Elapsed Live Time: 117.60 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.260 +/- 0.0137 
SE-75 264.66 0.440 +/- 0.0079 
SE-75 279.54 0.450 +/- 0.0084 
SE-7s 400.66 0.513 +/- 0.0098 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 11:24:24 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.51 y 2875 1210 1. 33 120.85 1.143E-005 2.83 
67.14 Y 87 777 0.78 136.11 2.S38E-005 48.23 
98.77 469 3472 1. 35 199.31 1. 642E- 004 19.40 

129.39 Y 193 1212 1. 02 260.50 2.743E-004 27.24 
208.24 Y 107 448 1. 00 418.07 3.50BE-004 29.64 
413.55 Y 63 33 1.43 828.33 2.55SE-004 19.30 

2234.74 11980 4 1.11 4467.61 5.145E-OOS 1. 43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on <: 2.167E-002 +/ - 1. 9% <: 2.064E-00S <: 9.992E-016 
Pulser <: O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO 
Na-22 <: 1.424E-002 +/  1.9% <: 1. 356E-00S <: 2.2S0E-012 
Al 26 <: 8.13IE-003 +/ - 19.6% <: 7.744E-006 <: 4.277E-007 
1<-40 <: 1. 984E-001 +/ S.3% <: 1.890E-004 <: 3.09SE-002 
Co-S7 <: 1.118E-OOl +/ - 4.5% <: L 06SE-004 <: 1.30SE-Oll 
Co-50 <: 2.649E-002 +/ 1.7% <: 2.523E-005 <: 2.323E-Oll 
Se-75 
J<r-85 
Sr-90 

<: 

<: 

<: 

B.344E-002 
S.lB7E+OOO 
1.789E-002 

+/
+/
+/

2.3% 
3.2% 
2.3% 

<: 

<: 

<: 

7.947E-005 
4.940E-003 
1.704E-005 

<: 

<: 

< 

S.741E-012 
1.307E-OOB 
1.297E-010 

Sb-12S <: 6.100E-002 +/ 2.H <: S.809E-OOS <: 5. B6BE-Oll 
Ba-l33 <: 6.522E-002 +/ 1.8% <: 6.211E-OOS < 2.S76E-010 
Cs-134 <: I.BI3E-002 +/ 2.4% <: 1.727E-005 <: L383E-Oll 
Cs-137 < 1.789E-002 +/ - 2.3% <: 1.704E-005 < 2.040E-OI0 
EU-152 <: 7.60SE-002 +/ 3.B% <: 7.243E-005 <: 4.274E··010 
Eu-154 <: 4.067E-002 +/ - 2.n <: 3.B73E-005 <: 1.52SE-OIO 
Ho-166m <: 3.097E-002 +/ 2.5% <: 2.9S0E-00S < 1.722E-008 
Bi-207 <: 2.004E-002 +/ 2.4% <: L 909E-00S <: 3.64BE-010 
Pb-210 <: 4.232E+002 +/ 311.1% < 4.030E-001 < S.501E-006 
Ra-226 <: 3.575E-002 +/ 2.6% <: 3.405E-005 <: 3.575E-008 
Ac-227 <: 2.791E-001 +/ 8.5% < 2.65BE-004 < 3.B23E-009 
Th-230 1. B14E+OO2 +/ 113.3% 1.727E-001 B.887E-003 
Pa-231 < 1.7S8E+OOO +/ 11.3% < 1.67SE-003 <: 3.67SE-00S 
Th-232 < 5.6SlE-002 +/ 2.3% <: 5.382E-005 < S.092E~OOl 
U·232 <: 6.404E~002 +/ - 2.5% <: 6.099E-OOS < 2.96SE-009 
U-233 < 9.969E+OO2 +/ 4.1% < 9.494E-OOl < 1. 01 7E- 001 
Pa-234 <: 7.602E-002 +/ - 12.2% < 7.240E-OOS 
Pa-234m < 1. 299E+OO2 +/ 2.1% <: 1. 237E-001 
U-234 < O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
U-235 <: 1.029E-001 +/  4.1% < 9.796E-005 <: 4.701E-002 
Np-237 < 1~335E-OOl +/ 2.2% < 1.272E-004 < 1. 8 69E- 004 
Pu-238 <: 6.999E+003 +/ 4.3% <: 6.666E+000 < 4.04SE-004 
U-238 < 2.509E+OOO +/ 2.1% < 2.390E-003 <: 7.378E+OOO 
Pu-239 4.S61E+003 +/ 30.9% 4.344E+OOO 7.253E-002 
Pu-239B < 3.786E+OO3 +/ 18.9% < 3.605E+OOO < 6.01BE-002 
U-239 < 2 ~ 191E+003 +/ 370.1% <: 2.087E+OOO 
Pu-240 <: 2.216E+003 +/ 13.4% <: 2.110E+00O < 9.638E-003 
Am-241 1.578E+002 +/ 152.9% 1.S03E-OOl 4.S44E-00S 
Am-241B <: 8.47BE+OO2 +/ 14.5% <: 8.074E-001 < 2.442E-004 
Pu-241 <: 3.486E+004 +/ 4.3% < 3.320E+001 < 3.354E-004 
Pu-241B 1.319E+004 +/ - 29.9% 1. 257E+001 1.269E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 <: 3.647E-001 +/ - 2.2% <: 3.474E-004 <: l.S06E-006 
Cm-243 <: 3.762E-OOl +/ 3.6% <: 3.5838-004 <: 7.223E-009 
Cm-244 <: 2.057E+OO4 +/ 14.2% < 1.959E+001 < 2.5098-004 
Cm-245 < 6.416E-001 +/ B.4% < 6.1l0E-004 <: 3.689E-006 
Cm-247 < 3.715E-002 +/ 8.5% <: 3.539E-OOS <: 3.976E-004 



~ID/MnA Report for SGSIOO 5/4/2009 11:24:26 AM Page 35 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3.468E-002 +/ 3.5% < 3.303E-005 < 8.392E-009 
Cf-2S1 < 3.S09E-00I +/- 6.6% < 3. 342E- 004 < 2.193E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.2SE-002 +- 2.24E-002 4.9SE-002 +- 8.DlE-003 

Beta: 7.71E+OOI +- 6.34E+OOI Alpha: 1.00E+OOO +- O.ODE+OOO 

Number of energy lines used in correction: 2 


Energy Mass (g) 

129.30 4.00E-002 +- 1.10E-D02 
413.71 6.02E-002 +- 1.17E-002 
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1 ---------- ---------- --------- --I 
Segment 10 Results1

1--- ---------- ---------------------- I 
Segment; 10 Detector; DET01 position; 10 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P010 SOlO 

Acquisition Start: 5/4/2009 11:25:34 AM 

Elapsed Live Time; 118,20 sec Elapsed Real Time: 120.00 sec 


****** •••*******.*••• Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2;01;07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.195 +/- 0.0124 
SE-75 264.66 0.409 +/- 0.0073 
SE-75 279.54 0.423 +/- 0.0079 
SE-75 400.66 0.484 +/ 0.0093 

Errors quoted at 1.000 sigma 

*****************.***** Peak Analysis Results *********************** 

Peak Analysis performed on: 5/4/2009 11:27:36 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.47 Y 1158 820 1. 22 120.79 4.682E-006 4.88 
2234.72 11980 6 1.12 4467.57 5.038E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

y = Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.204£-002 +/- 1. 9% < 2.099E-005 < 1.016E-015 
Pulser < 0.000£+000 +/. 0.0% < O.OOOE+OOO 
Na-22 < 1. 983E-002 +/- 1.9% < 1. 889E- 005 < 3.133£-012 
Al-26 < 7.077E-003 +/ - 19.8% < 6.740E-006 < 3.722E-007 
K-40 < 2.507£-001 +/- 5.3% < 2.388E-004 < 3.912£-002 
Co-57 < 9.561E-002 +/- 4.6% < 9.105E-005 < 1.119£-011 
Co-60 < 2.920E-002 +/- 1.7% < 2.781£-005 < 2.560E-Oll 
Se-75 < 6.315£-002 +/- 2.2% < 6.014E-005 < 4.345E-012 
Kr-85 < 5.527E+000 +/- 3.3% < 5.264£-003 < 1.393E-008 
Sr-90 < 1. 859£-002 +/- 2.4% < 1.771E-005 < 1.348£-010 
Sb-125 < 5.717E-002 +/- 2.2% < 5.445E-005 < 5.500£-011 
Ba-l33 < 4.863E-002 +/ 1. 8% < 4.632£-005 < 1.921E-OI0 
Cs-134 < 1. 899£-002 +/- 2.5% < 1.808E-005 < 1. 449E-011 
Cs 137 < 1.859E-002 +/- 2.4% < 1. 771E-005 < 2.120£-010 
£u-152 < 2.540E-002 +/- 3.8% < 2.419£-005 < 1. 427£-010 
Eu-154 < 5.662£-002 +/ - 2.1% < 5.392E-005 < 2.123E-010 
Ho-166m < 1.784E-002 +/- 2.4% < 1.699E-005 < 9.921E-009 
Bi-207 < 1. 946E-002 +/- 2.4% < 1. 854E-005 < 3.542E-010 
Pb-210 < 8.048E+002 +/- 308.2% < 7.664E··001 < 1.046E-005 
Ra-226 < 5.320E-002 +/- 2.7% < 5.067E-005 < 5.320E-008 
AC-227 < 2.l00E-00l +/- 8.5% < 2.000E-004 < 2.877E-009 
Th-230 < 1.025E+002 +/ 9.0% < 9.759E-002 < 5.0Z1E-003 
Pa-231 < 1. 377E+000 +/ - ll.3% < 1.3l2E-003 < 2.878E-005 
Th-232 < 5.893E-00Z +/- 2.6% < 5.612£-005 < 5.309E-001 
U-232 < 5.893E-002 +/- 2.6% < 5.612E-005 < 2.72eE-00!) 
U-Z33 < 7.441E+002 +/ 4.0% < 7.086E-001 < 7.589E-002 
Pa-234 < 1. 285E-001 +/- 12.2% < 1. 224E-004 
Pa-234m < 1.447E+002 +/- 2.1% < 1. 37BE-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < 0.000£+000 
U-235 < 7.231E-002 +/- 3.9% < 6.887E-005 < 3.305E-002 
Np'237 < 9.l51E-002 +/- 2.2% < 8.715E-005 < 1.281E-004 
Pu-238 < 4.979E+003 +/- 4.2% < 4.742E+000 < 2.e78E-004 
U-Z38 < 2.299E+000 +/- 2.2% < 2.l90E-003 < 6.760E+000 
pu-Z39 < 9.679E+002 +/- 2.0% < 9.21eE-OOl < 1.539E-002 
Pu-239B < 3.678E+003 +/ - 18.8% < 3.502£+000 < 5.847E-002 
U-239 < 4.305E+003 +/- 366.8% < 4.100E+000 
Pu-240 < 2.063E+003 +/- 13.3% < 1.965E+000 < 8. 974E- 003 
Am-241 1.552E+002 +/- 151. 6% 1. 478£-001 4.469E-005 
Am-241B < 7.914E+002 +/ 14 .4% < 7.538E-001 < 2.279E-004 
PU-24l < 2.68lE+004 +/- 4.2% < 2.553E+OOI < 2.579E-004 
Pu-241B < 7.089E+003 +/ - 3.4% < 6.751E+000 < 6.819E-005 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < Z.669E-00l +/- 2.2% < 2.542£-004 < 1. 321£-006 
Cm-243 < 2.753E-001 +/ - 3.5% < 2.622E-004 < 5.286E-009 
Cm-244 < 2.152E+004 +/ - 14.1% < 2.050E+001 < 2.626E-004 
Cm-245 < 4.512£ 001 +/ 8.3% < 4.297E-004 < 2.594E-006 
Cm-247 < 2.955E-002 +/ 8.5% < 2.815E-005 < 3.162E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3.043E-002 +/- 3.5% < 2.S9SE-OOS < 7.363E-009 
Cf 251 < 2.434E-OOl +/- 6.5% < 2.31SE-004 < 1. 521E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--------------------- ----------------- -- ---- --- ---- --------1 
1 Segment 11 Results 
1---- ---- ---- -------- ------i 
Segment: 11 Detector: DET01 Position: 11 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 5/4/2009 11:28:46 AM 
Elapsed Live Time: 118.50 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81. 5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.141 +/ 0.0094 
SE-7S 264.66 0.231 +/ 0.0042 
SE-75 279.54 0.237 +/ 0.0046 
SE-7S 400.66 0.282 +/- 0.0057 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 11:30:48 AM 

Peak Analysis From Channel: aD to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.53 Y 499 494 1. 43 120.90 4.272E-006 B .13 
2234.75 11980 6 1. 07 4467.63 2.520E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? : Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.301E-002 +/ 1.8% < 2.191E-00S < 1. 061E-OIS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.101E-002 +/ - 2.0% < 2.001E-OOS < 3.320E-012 
Al-26 < 2.764E-002 +/ - lS.1% < 2.632E-005 < 1.454E-006 
K-40 < 2.084E-OOI +/ S.O% < 1. 98SE-004 < 3.2SlE-002 
Co-S7 
Co-60 

< 
< 

7.70SE-002 
1.640E-002 

+/ 
+/

3.4% 
1.7% 

< 
< 

7.338E-00S 
1. 562E- 005 

< 
< 

9.01SE-OI2 
1.438E-Oll 

Se-7S < 6.S8lE-002 +/ 1. 8% < 6.268E-OOS < 4.S28E-012 
Kr-8S < S.107E+OOO +/ - 3.0% < 4.864E-003 < 1.287E-008 
Sr-90 < 1.I72E-002 +/ - 1.9% < 1.ll6E-005 < 8.497E-Oll 
Sb-12S < 2.9S2E-002 +/ 2.1% < 2.8llE-OOS < 2.840E-Oll 
Ba-l33 < 3.267E-002 +/ - 1.7% < 3.llIE-OOS < 1.290E-OIO 
Cs-134 < 1.S62E-002 +/  1. 8% < 1. 488E-OOS < 1.I92E-Oll 
Cs-137 < 1.lnE-002 +/ 1.9% < 1.116E-00S < 1. 336E-OIO 
Eu-IS2 < 7.867E-002 +/ - 3.7% < 7.493E-00S < 4.42lE-OlO 
Eu-154 < 4.2I4E-002 +/ 1.9% < 4.013E-OOS < 1. S80E-OIO 
Ho··166m < 1. nOE-002 +/ 2.2% < 1. 8I9E-005 < 1. 062E-008 
Bi-207 < 1. 27SE-002 +/ 2.0% < 1.214E-00S < 2.32.0E-OIO 
Pb-210 < 9.901E+OO2 +/ 53.0% < 9.429E-OOI < 1. 287E-OOS 
Ra-226 < 3.07SE-002 +/ 2.2% < 2.929E-005 < 3.07SE-008 
Ac-227 < 2.0B7E-001 +/ 8.3% < 1. 988E-004 < 2.860E-009 
Th-230 < 9.217E+OOI +/ - 8.6% < 8.778E-002 < 4.SI6E-003 
Pa-231 < 1.172E+000 +/ 11.2% < L 116E-003 < 2.44!!E-005 
Th-232 < 4.502E-002 +/ 2.1% < 4.287E-00S < 4.0S6E-00I 
U-232 < 4.S02E-002 +/ - 2.1% < 4.287E-00S < 2.084E-009 
U-233 < 6.734E+002 +/ - 2.7% < 6.414E-OOI < 6.S69E-002 
Pa-234 < 9.668E-002 +/ 11. S% < 9.20SE-OOS 
Pa-234m < 1. 554E+002 +/ 2.1% < 1.480E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.709E-002 +/ 2.5% < 6.389E .. OO5 < 3.066E-002. 
Np-237 < 7.874E 002 +/ 1.9% < 7.499E-005 < 1.102E-004 
Pu-238 < 4.840E+OO3 +/ 2.6% < 4.610E+OOO < 2.798E-004 
U.. 238 < 1.933E+OOO +/ 2.2% < L 841E-003 < 5.682E+000 
Pu-239 < 8.949E+002 +/ 3.1% < 8.523E-00I < L423E-002 
Pu-239B < 2.687E+OO3 +/ S .3% < 2.S60E+OOO < 4.273E-002 
U-239 < 6.731E+003 +/ - 65.1% < 6.410E+OOO 
Pu-240 < 1.624E+003 +/ 4.7% < 1.547E+OOO < 7.066E-003 
Aro-241 7.336E+00I +/ 24.7% 6.987E-002 2. .1l3E-005 
Am-241B < 6.188E+002 +/ - 4.9% < S.893E-OOI < L 782E-004 
Pu-241 < 2.312E+OO4 +/ 2.8% < 2.202E+00I < 2.224E-004 
Pu-241B < 7.096E+003 +/ 2.4% < 6.7S8E+OOO < 6.827E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.S26E-OOI +/ 1.8% < 2.406E-004 < 1.2S0E-006 
Cm-243 < 2.605E-OOI +/ 3.3% < 2.481E-004 < S.OO2E-009 
Cm-244 < S.3S8E+003 +/ 14.2% < S.103E+000 < 6.S36E-OOS 
Cm-245 < 4.359E-OOI +/ 7.7% < 4.1S2E-004 < 2.507E-006 
Cm-247 < 2.617E-002 +/ 8.S% < 2.493E-OOS < 2.801E-004 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 2.473E-002 +/ 3.5% < 2.3SSE-00S < S.985E-009 
Cf-2S1 < 2.243E-OOl +/ S.6% < 2 . 13GE- 004 < 1. 402E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
* ~ Nuclide was manually edited 
< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



i 

Segment Results Report for SGSI00 5/4/2009 11:34:01 AM Page 42 

1--
Segment 12 Results 

Segment: 12 Detector: DET01 position: 12 
C,\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 5/4/2009 11:31:57 AM 

Elapsed Live Time: I1B.72 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 5S TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0,000 +/-' O. 0000 
SE-75 264.66 0,119 +/- 0,0023 
SE-75 279.54 0.124 +/- 0,0027 
SE-75 400,66 0,168 +/- 0.0036 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 11:33:59 AM 

Peak Analysis From Channel: SO to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

59.57 Y 139 359 0.88 120.99 1,lB3E-004 22.07 
2234,78 11980 9 1. 09 4467.69 2.3B7E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1,01 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.0s7E-002 +/- 1. 9% < 1.9S9E-OOS < 9.481E-016 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.96SE-002 +/- 2.0%- < 1.872E-OOS < 3.l05E-012 
Al-26 < 2.s66E-002 +/- 16.0% < 2.444E-OOS < 1.3S0E-006 
K-40 < 2.s04E-OOl +/- 5.H < 2.38SE-004 < 3.906E-002 
Co-57 < 6. S94E- 002 +/- 4.0% < 6.2BOE-OOS < 7.71SE-012 
Co-50 < 2.760E-002 +/- 1.7% < 2.629E-005 < 2.421E-011 
Se-7S < 6.062E-002 +/- 2.S%- < 5.773E-00S < 4.l71E-012 
Kr-85 < 3.8S1E+000 +/ 3.3% < 3.667E-003 < 9.704E-009 
Sr-90 < 1.761E-002 +/ - 2.2% < 1. 677E-OOS < 1.277E-01O 
Sb-12S < 4.6S7E-002 +/- 2.4% < 4.43SE-OOS < 4.480E-Oll 
Ba-133 < 2. 303E-· 002 +/ .. 2.0% < 2.193E-00S < 9.097E-Oll 
Cs-134 < 6.97GE-003 +/ 2.3% < 6.644E-006 < 5.323E-012 
Cs 137 < 1.761E-002 +/ - 2.2% < 1.677E-005 < 2.008E-OI0 
Eu-lS2 < 7.39SE-002 +/- 2.7% < 7.043E-00S < 4.1S6E-OI0 
Eu-154 < 5.609E-002 +/- 2.2% < S.342E-OOS < 2.103E-OIO 
Ho-166m < 2.702E-002 +/- 2.4% < 2.574E-005 < 1.S02E-008 
Bi-207 < l.181E-002 +/- 2.3'0 < 1.12SE 005 < 2.149E-010 
Pb-210 < 1.lOSE+000 +/ 39.2% < 1. OS3E-003 < 1.437E-008 
Ra-226 < 2.8S0E-002 +/- 2.5% < 2.7l4E-005 < 2.850E-008 
AC-227 < 2.07lE-00l +/- 8.5% < 1.973E-004 < 2.838E-009 
Th-230 < 1.612E+OOI +1- 13.8% < 1. S35E-002 < 7.899E-004 
Pa-231 < 9.80SE-OOI +/- 11. 3% < 9.341E-004 < 2.050E-005 
Th-232 < 4.92GE-002 +/- 2.5% < 4.691E-005 < 4.438E-OOI 
U-232 < 4.926E-002 +/- 2.5% < 4.691E 005 < 2.281E-009 
U-233 < 6.947E+OO2 +/ 3.2% < 6.616E-OOl < 7.08SE-002 
Pa-234 < 9.419E-002 +/- 12.2% < 8.970E-005 
Pa-234m < 1.115E+OO2 +/- 2.1% < 1. 062E-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.834E-002 +/- 3.2% < 6.50SE-005 < 3.l23E-002 
Np-237 < 7.063E-002 +/- 2.3% < 6.726E-OOS < 9.eeSE-OOS 
Pu-238 < 4.735E+OO3 +/- 3.1% < 4.509E+OOO < 2.737E-004 
U-238 < 2.214E+OOO +/ 2.1% < 2.10SE-003 < 6.509E+OOO 
Pu-239 < 8.318E+002 +/ - 3.7% < 7.922E-OOI < 1. 323E-002 
Pu-239B < 1.424E+OO3 +/- 6.3% < 1. 356E+OOO < 2.263E-002 
U-239 < 2.426E+OOO +/- 49.2% < 2.310E-003 
Pu-240 < 1.047E+003 +/ - 5.6% < 9.974E-OOI < 4. 556E·· 003 
Am-241 7.3S5E-OOI +/- 27.6% 7.034E-004 2.127E-007 
Am-241B < 3.S69E+OO2 +/ 5.8% < 3.685E-001 < 1.1l4E-004 
Pu-241 < 2.484E+004 +/- 3.3% < 2.366E+OO1 < 2.390E-004 
Pu-241B < 7.497E+OO3 +/- 3.2% < 7.140E+OOO < 7.212E-005 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. OSSE-OOI +/ 9.3% < 1. 007E-004 < 5.235E-007 
Cm-243 < 2.380E-OOI +/- 3.7% < 2.267E-004 < 4.570E-009 
Cm-244 < 1.536E+OO4 +/- 14.1% < 1.462E+OO1 < 1. 873E-004 
Cm-US < 4.447E-001 +/- 7.9% < 4.23SE-004 < 2.557E-006 
Cm-247 < 1. 774E-002 +/- 8.6% < 1.690E-OOS < 1. 898E-004 
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Nuclide Total Activity 
(uCi) 

%Error concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 1.816E-002 
< 2.383E-OOI 

+/
+/ 5.9% 

< 
< 

1. 729E-005 
2.269E-004 

< 
< 

4.394E-009 
1. 489E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---- ---- ------ ----- ------ ----- ---- -----------1 
1 Segment 13 Results 1 

1-- --------------- ---------------------------------1 
Segment: 13 Detector: DET01 Position: 13 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013 S013 

Acquisition Start: 5/4/2009 11:35:09 AM 
Elapsed Live Time: 118.95 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81. 5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.255 +/ 0.0127 
SE-75 264.66 0.405 +/ 0.0072 
SE-75 279.54 0.416 +/ 0.0078 
SE-75 400.66 0.477 +/- 0.0091 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 11:37:10 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.54 Y 104 263 0.93 120.93 1.518E-004 24.86 
2234.74 11980 3 1.10 4467.60 6.925E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.1SSE-002 +1- 1. 8% < 2.0S2E-00S < 9.934E-016 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < S.054E-003 +/ 2.0% < 4.8BE-006 < 7.98SE-OB 

Al-26 < 2.S88E-002 +/ 14.9% < 2.464E-OOS < 1.361E-006 

K-40 < 3.494E-OOI +/- 4.9% < 3.328E-004 < 5.45IE-002 

Co-57 < 5.186E-002 +/- 3.5% < 4.939E-OOS < 6.067E-OI2 

CO-60 < 3 .194E~OO2 +/~ 1.7% < 3.042E-OOS < 2. BOIE-Oll 

Se-75 < S.22SE-002 +1- 1. 9% < 4.976E-OOS < 3.S9SE-012 

Kr-8S < 3.831E+OOO +/ - 3.1% < 3.649E-003 < 9.6SSE-009 

Sr-90 < 1. S34E- 002 +/ 1.9% < 1.461E-OOS < 1.112E-OI0 

Sb-12S < 3.621E-002 +/- 2.1% < 3.449E-OOS < 3.484E-Oll 

Ba-D3 < 2.47SE-002 +/- 1.7% < 2.3S7E-005 < 9.775E-Oll 

Cs-134 < 1.441E-002 +/- 2.0% < 1. 372E-005 < 1.10OE-Oll 

Cs-137 < 1. 534E-002 +/- 1.9% < 1.461E-005 < 1.748E-OIO 

Eu-152 < S.834E-002 +/- 2.5% < S.5S6E-005 < 3.279E-OI0 

Eu-IS4 < 1. 443E-002 +/ 2.2% < 1. 374E-OOS < 5.4l1E-Oll 

Ho-166m < 3.1S7E-002 +/- 2.2% < 3.007E-005 < 1. 75SE-00a 

Bi-207 < 1.263E-002 +/- 2.0% < 1.203E-005 < 2.299E-OIO 

Ph-2l0 < 1. S18E+OOO +/- 36.7% < 1. 446E-003 < 1. 973E-008 

Ra-226 < 3.074E-002 +/- 2.2% < 2.927E-005 < 3.074E-008 

Ac-227 < 1.723E-OOl +/- 8.3% < 1.641E-004 < 2.361E~OO9 


Th-230 < 1.S12E+00I +/- 13.0% < 1. 440E-002 < 7.406E-004 

Pa-23l < 6.DOE-OOI +/- ll.a < 7.743E-004 < 1.699E-005 

Th·232 < 4.159E-002 +/- 2.2% < 3.96lE-005 < 3.747E-OOI 

U-232 < 4.159E-002 +/- 2.2% < 3.961E-OOS < 1.926E-009 

U~233 < S.921E+002 +/- 2.7% < S.639E-OOI < 6.040E-002 

Pa-234 < 1. 047E-OOl +/~ 12.2% < 9.971E-OOS 

Pa-234m < 1:729E+OO2 +/- 2.H < 1. 646E-OOI 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < S.42BE-002 +/- 2.5% < 5.170E-005 < 2.4BlE-002 

Np-237 < 5.360E-002 +/- 1. 9% < S.lOSE-OOS < 7.504E-005 

Pu-238 < 4.047E+OO3 +/- 2.6% < 3.854E+OOO < 2.339E-004 

U·238 < 2.445E+OOO +/- 2.H < 2.329E~OO3 < 7.189E+OOO 

PU-239 < 6.75SE+002 +/- 3.2% < 6.433E-OOI < 1.074E-002 

Pu-239B < 1.096E+OO3 +/- 5.7% < 1.044E+OOO < 1. 742E-002 

U-239 < 4.487E+OOO +/ 45.8% < 4.273E-003 

Pu-240 < 8.337E+002 +/- 5.0% < 7.940E 001 < 3.627E-003 

Am-241 4.288E-OOl +/- 29.4% 4.084E-004 1.235E-007 

Am-241B < 3.051E+002 +/- 5.3% < 2.906E-OOI < 8.768E-005 

Pu-241 < 2.098E+OO4 +/- 2.8% < 1.99BE+OOl < 2.019E-004 

Pu-24lB < 6.529E+003 +/ - 2.5% < 6.2IBE+OOO < 6.281E-OOS 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 9.l68E-002 +/- 8.4% < B.73IE-OOS < 4.53BE-007 

Cm-243 < 1.9a6E-OOl +/ 3.3% < 1. 892E-004 < 3.8l4E-009 

Cm-244 < 1.744E+OO4 +/- 14.1% < 1.661E+OOl < 2.128E-004 

Cm~245 < 3.835E-OOI +/- 7.7% < 3.653E-004 < 2.205E-006 

Cm-247 < 2.623E-002 +/- 8.5% < 2.498E-005 < 2. B07E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.S8SE-002 +/ 3.5% < 1.S10E-00S < 3.B36E-009 
Cf-2S1 < 2.038E-00I +/- 5.6% < 1.941E-004 < 1. 274E-007 

? = Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

8elf Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-------------------------- ----- ---- -I 
I
1- -----  ------------ 

Segment 14 Results 
-----  -----  ----- 

I
----I 

segment: 14 Detector: DET01 position: 14 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 5/4/2009 11:38:20 AM 
Elapsed Live Time: 119.09 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.603 +/- 0.0204 
SE-75 264.66 0.756 +/- 0.0136 
SE-75 279.54 0.766 +/- 0.0142 
SE-75 400.66 0.814 +/- 0.0154 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 11:40:22 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 66 166 0.74 121.00 7.455E-006 30.34 
400.68 43 11 1.27 802.61 2.839E-004 19.38 

2234.77 11980 6 1.08 4467.67 5.301E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on < 2.072E-002 +/- 1. 9% " 1.973E-005 9.S51E-016" Pulser " O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 " 1.739E-002 +/- 2.0% 1.65GE-005 " 2.747E-012" Al-26 < 2.S78E-002 +/- 15.2% < 2.4SSE-OOS < 1.3S6E-006 
K-40 < 1.847E-00l +/- 5.0% < 1.7S9E-004 " 2.881E 002 
Co-57 < 4.67SE-002 +/- 3.4% < 4.4S2E-OOS < S.469E-012 
Co-60 " 3.422E-002 +/- 1.7% < 3.2S9E-OOs < 3.001E-Oll 
Se-7s 4.023E-002 +/- 1.8% 3.831E-OOS 2.768E-012" " " Kr-85 " s.238E+OOO +/- 3.1% " 4.989E-003 " 1.320E-OOS 
Sr-90 < 1.48SE-002 +/- 1.9% 1. 418E- 005 1.079E-OI0" " Sb-12s " S.ls2E 002 +/ 2.1% 4.907E-OOs " 4.9S6E-Oll" Ba-l33 2.162E-002 +/- 1.7% 2.0S9E-OOS " 8.540E-on" " Cs-134 < 1.867E-002 +/- 2.0% < 1.77SE-OOS < 1.42SE-01l 
Cs-137 < 1.488E-002 +/- 1. 9% < 1. 418E- 005 1. 697E- 010" Eu-ls2 4.417E-002 +/- 2.5% " 4.207E-OOS 2.482E-0l0" " Eu-154 < 4.96sE-002 +/- 2.2% 4.728E-OOS " 1. S62E-OI0" Ho-166m " 3.172E-002 +/- 2.2% < 3.021E-OOS < 1. 763E-008 
Bi-207 " 1. 596E-002 +/ 2.0% 1.S20E-00S 2.906E-OIO" " Pb-Z10 < 8.020E+OO2 +/- 56.7% 7.639E-OOI 1. 043E-OOS" " Ra-226 4.0BSE-002 +/- 2.0% < 3.890E-005 4.0S5E-008" " Ac-227 " 1.340E-OOI +/- 8.3% < 1.276E-004 " 1.83SE-009 
Th-230 " 6.406E+00I +/- 8.6% 6.l01E-002 3.139E··003" " Pa-Z3l 6.l41E-001 +/- 11.2% " 5.848E-004 <: 1.283E-005" 
Th~232 <: 5.144E-002 +/- 2.0% <: 4.899E-OOS <: 4.63sE-001 
U-232 < 5 .144E~ 002 +/- 2.0% " 4.899E-00S < 2.382E-009 
U~233 < 4.689E+OO2 +/ - 2.7% <: 4.466E-OOI " 4.783E-002 
Pa-234 " 8.239E·002 +/. 12.2% 7.847E-OOS" Pa-234m < 1. 263E+002 +/- 2.2% < 1.203E-OOI 
U-234 < O.OOOE+OOO +/- 0.0% <: O.OOOE+OOO O.OOOE+OOO" U-235 " 4.3l5E-002 +/. 2.5% 4.109E-OOS < 1.972E-002" Np-237 " 3.915E-002 +/ ~ 1.9% " 3.728E-OOS " 5.48lE~OO5 Pu-238 " 3.203E+003 +/- 2.6% " 3.0S0E+00O < 1. 85lE-004 
U-23S < 1. 382E+OOO +/- 2.2% < 1. 3l6E- 003 < 4.063E+000 
Pu-239 " 5.933E+OO2 +/ 3.1% <: 5.6S0E-OOI <: 9.433E-003 
Pu-239B < 1.474E+OO3 +/- 5.4% 1.404E+00O <: 2.343E-002" U-239 < 6.87SE+003 +/- 69.5% <: 6.S5lE+OOO 
Pu-240 < 9.443E+OO2 +/- 4.7% " 8.994E-001 <: 4.108E-003 
Am-241 5.520E+OOO +/- 39.3% 5.258E-003 1. 590E- 006 
Am-241B <: 3.615E+002 +/- 5.0% <: 3.443E-001 1. 041E-004" Pu-241 1.533E+004 +/- 2.8% 1.460E+OOl < 1.47SE-004" " Pu-241B < 4.5l3E+OO3 +/- 2.4% < 4.299E+00O 4.342E-005" Pu-242 < O.OOOE+OOO +/- 0.0% O.OOOE+OOO <: O.OOOE+OOO" Am-243 <: 1.692E-001 +/- 1.8% " 1. 6l2E-004 <: 8.378E-007 
Cm-243 <: 1. 746E-00I +/- 3.3% " 1. 663E-004 < 3.352E-009 
Cm-244 < 1. Sl1E+OO4 +/ 14.1% 1.725E+OOl 2.210E-004" " Cm-245 " 2.843E-00I +/ - 7.7% <: 2.70SE-004 1.635E-006" Cm-247 3.752E-002 +/- 8.5% " 3.S74E-OOS < 4.0l5E-004" 
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Nuclide Total Activity "Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 2.027E-002 +/ 3.5% < 1. 930E-OOS < 4.905E-009 
Cf-251 < 1.S36E-001 +/- 5.6% < 1. 463E-004 < 9.600E-OOa 

? Nuclide is part of an undetermined solution 
X • Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
<: "" MDA 

@ • Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---- --- 
11-- ---  --- 

Segment 15 Results 
-- ---

,
---I 

Segment: 15 Detector: DETOI Position: 15 
C:\Canberra\NDA2k\Data\00000370_CNTROOOl_DCAT0002_PROCOOAG_AMLZ0003_P015_S015 

Acquisition Start: 5/4/2009 11:41:32 AM 
Elapsed Live Time: 119.13 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136,00 0.636 +/ 0.0207 
SE-75 264.66 0.761 +/- 0.0136 
SE-7S 279.54 0.771 +/- 0.0142 
SE-7S 400,66 0.810 +/- 0.0153 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis performed on: 5/4/2009 11:43:34 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

400.60 40 11 0.95 802,45 2.706E-004 20.04 
2234.76 11980 5 1. 06 4467.64 2,684E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/ 0.01 

~y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet; 

? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

----- ---n on Fe < 2.429E-002 +/ 1.8% < 2.313E-005 < 1.120E-015 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOB+OOO 
Na-22 < 2.121E-002 +/ 2.1% < 2.020E-OOS < 3.351E-012 
Al-26 < 4.643E-002 +/ 15.4% < 4.422E-005 < 2.442E-006 
K-40 < 3.579E-001 +/ - 5.0% < 3.409E-004 < 5.584E-002 
Co-57 < 4.561E-002 +/ 3.5% < 4.344E-005 < 5.336E-012 
Co GO < 3.611E-002 +/ 1. 7% < 3.439E-005 < 3.166E-011 
Se-75 < 3.63SE-002 +/ 1.8% < 3.465E-005 < 2.503E-012 
Kr-S5 < 4.504E+000 +/ 3.0% < 4.290E-003 < 1.135E-008 
Sr-90 < 2.077E-002 +/ 1.9% < 1.979E-005 < 1.506E-OI0 
Sb-125 < 4.142E·-002 +/ 2.1% < 3.944E-005 < 3.984E-011 
Ba-l33 < 2.208E-002 +/ 1.7% < 2.103E-005 < 8.723E-Ol1 
Cs-134 < 1.886E-002 +/ 1.9% < 1.796E-005 < 1. 439E-011 
Cs-137 < 2.077E-002 +/ 1.9% < 1. 979E-005 < 2.369E-010 
Eu-152 < 4.483E-002 +/ 2.5% < 4.269E-005 < 2.519B-OI0 
Eu-154 < 6.056E-002 +1 2.2% < 5.768E-005 < 2.271E-010 
Ho-166m < 3.212E-002 +/ 2.7% < 3.060E-005 < 1.796E-009 
Bi-207 < 1. 524E-002 +/ 2.0% < 1.451E-005 < 2.773E-OI0 
Pb210 < 9.843E+002 +1 57.4% < 9.374E-001 < 1.290E-005 
Ra-226 < 3.119E-002 +/ 2.0% < 2.969E-005 < 3.11SE-00S 
Ac-227 < 1.292E-00I +/ 8.3% < 1.231E-004 < 1.770E-009 
Th-230 < 5.828E+001 +/ 8.6% < 5.550E-002 < 2.856E-003 
Pa-231 < 5.782E-001 +/ 11.2% < 5.507E-004 < 1.208E-005 
Th-232 < 4.993E-002 +/ 2.1% < 4.755E-005 < 4.499E-001 
U·232 < 4.993E-002 +/ 2.1% < 4.755E-005 < 2.312E-009 
U-233 < 4.230E+002 +/ 2.8% < 4.028E-00I < 4.314E--002 
Pa-234 < 1. 050E-00I +/ 12.2% < 1. 000E-004 
Pa-234m < 1.735E+002 +/ 2.1% < 1. 653E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 4.043E-002 +/ 2.5% < 3.850E-005 < 1.848E-002 
Np-237 < 3.987E-002 +/ 1.9% < 3.797E-005 < 5.582E-005 
Pu-238 < 2.983E+003 +/ 2.7% < 2.841E+000 < 1. 724E-004 
U-238 < 2.235E+000 +/ 2.2% < 2.129E-003 < 6.571E+000 
Pu-239 < 5.453E+002 +/ 3.2% < 5.194E-00I < S.671E-003 
Pu-239B < 1.338E+003 +/ 5.6% < 1.275E+000 < 2.128E-002 
U-239 < 9.204E+003 +/ 70.2% < 8.765E+000 
Pu-240 < 9.996E+002 +/ 4.9% < 8.568E-00I < 3.913E-003 
Aro-241 < 4.743E+000 +/ 25.4% < 4.517E-003 < 1.366E-006 
Aro-241B < 3.476E+002 +/ 5.1% < 3.310E-00I < 1. 001E-004 
Pu-241 < 1.534E+004 +/ 2.9% < 1. 461E+00I < 1. 476E-004 
Pu-241B < 4.157E+003 +/ 2.4% < 3.959E+000 < 3.999E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 420E-00I +/ 1. 8% < 1.353E·004 < 7.030E-007 
Cm-243 < 1.465E-00I +/ 3.3% < 1. 395E-004 < 2.812E-009 
Cm-244 < 2.077E+004 +1 14.1% < 1.97SE+00I < 2.534E-004 
Cm-245 < 2.612E-00I +/ 7.7% < 2.488E-004 < 1.502E-006 
Cm-247 < 3.680E-002 +/ 8.5% < 3.504E-005 < 3.937E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf 249 < 2.048&-002 +/ 3.5% < 1. 951E- 005 < 4.957E-009 
Cf-251 < 1.410E-00I +/- 5.6% < 1. 343E-004 < 8.814E-008 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* ~ Nuclide was manually edited 
< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----- ------ - ------ ------------- ----- ------ ---I 
1 Segment 16 Results i 

---- 11---------- ----
Segment: 16 Detector: DET01 Posi tion: 16 
C:\Canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

ACquisition Start: 5/4/2009 11:44:43 AM 

Elapsed Live Time: 119.18 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81. 5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

=--:-;--~...~--
SE-75 136.00 0.573 +/ 0.0196 
SE-75 264.66 0.734 +/- 0.0131 
SE-75 279.54 0.740 +/- 0.0137 
SE-75 400.66 0.787 +/- 0.0149 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/4/2009 11:46:47 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

1332.97 15 o 0.75 2665.61 6.329E-005 25.84 
2234.75 11980 7 1.08 4467.62 2.436E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M = First peak in a multiplet region 
m ; Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.737E-002 +/ 2.3% < 3.559E-005 < 1. 723E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.990E-002 +/- 2.3% < 2.848E-005 < 4.725E-012 
Al-26 < 4.040E-002 +/ - 18.0% < 3.847E-005 < 2.125E-006 
K-40 < 5.420E-00I +/- 5.6% < 5.161E-004 < 8.454E-002 
Co-57 < 7.570E-002 +/ - 4.4% < 7.210E-005 < 8.857E-012 
Co-60 < 4.877E-002 +/- 2.0% < 4.644E-005 < 4.277E-011 
Se-75 < 6.547E-002 +/ - 2.8% < 6.236E-005 < 4.505E-012 
Kr-85 < 7.882E+000 +/- 3.6% < 7.507E-003 < 1.986E-008 
Sr-90 < 2.951E-002 +/- 2.6% < 2.81113-005 < 2.140E-OI0 
Sb-125 < 5.472E-002 +/- 2.7% < 5.211E-005 < 5.264E-011 
Ba-l33 < 3.S7311-002 +/- 2.3% < 3.40311-005 < 1. 41111-010 
Cs-134 < 2.63S11-002 +/- 2.8% < 2.510E-OOS < 2. 011E· 011 
Cs··137 < 2.95113-002 +/- 2.6% < 2.81113-005 < 3.364E-010 
Eu-1S2 < 7.014E-002 +/- 2.9% < 6.680E-005 < 3.942E-OI0 
llu-lS4 < 8.537E-002 +/- 2.4% < 8.131E-00S < 3.201E-010 
Ho-166m < 3.880E-002 +/- 2.8% < 3.69SE-00S < 2.157E-008 
Bi-207 < 2.821E-002 +/- 2.8% < 2.686E-00S < 5.134E-010 
Pb-2l0 < 2.033E+000 +/- 46.8% < 1. 936E-003 < 2.643E-008 
Ra ~226 < S.347E-002 +/- 3.0% < 5.093E-005 < 5.347E-008 
Ac-227 < 2.309E~001 +/- 8.7% < 2.199E-004 < 3.164E-009 
Th-230 < 2.274E+001 +/- 15.5% < 2.165E-002 < 1. 114E- 003 
Pa-231 < 8.583E-001 +/- 11.4% < B.174E-004 < 1.794E-005 
Th-232 < 9.278E-002 +/- 3.2% < 8.83711-005 < 8.360E-001 
U-232 < 9.278E-002 +/- 3.2% < 8.837E-00S < 4.296E-009 
U-233 < 7.696E+002 +/- 2.5% < 7.330B-001 < 7.850E-002 
Pa-234 < 1.464E-001 +/- 12.3% < 1.39411-004 
Pa-234m < 1. 321B+002 +/ 2.4% < 1. 25SE· 001 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.572E-002 +/- 3.6% < 7.212E-005 < 3.461E-002 
Np-237 < 5.303E-002 +/- 2.6% < 5.050E-005 < 7.424E-005 
PU-238 < 5.542E+003 +/- 3.6% < 5.278E+000 < 3.203E-004 
U-238 < 2.174E+000 +/ 2.4% < 2.07113-003 < 6.392E+000 
Pu-239 < 1.043E+003 +/- 4.1% < 9.932E-001 < 1. 658E-002 
Pu-239B < 1.386E+003 +/ 7.0% < 1.32011+000 < 2.203E-002 
U-239 < 8.245E+000 +/- 58.6% < 7.852E-003 
Pu-240 < 1.026E+003 +/ 6.2% < 9.770E-001 < 4.462E-003 
Am-241 < 2.359E-001 +/- 19.9% < 2.247E-004 < 6.794E-008 
Am-241B < 3.923E+002 +/- 6.4% < 3.736E·001 < 1.130E-004 
pu-241 < 3.059E+004 +/- 3.7% < 2.914E+00I < 2.943E 004 
Pu-241B < 8.426E+003 +/- 3.6% < 8.025E+000 < 8.106E-005 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOB+OOO 
Am-243 < 1.350E-001 +/- 10.7% < 1.285E-004 < 6.681E-007 
Cm-243 < 2.34511-001 +/ 3.9% < 2.23311-004 < 4.502E-009 
Cm-244 < 2.5S5E+004 +/- 14.2% < 2.433E+001 < 3.117E-004 
Cm-245 < 5.317E-001 +/- 8.1% < 5.064E-004 < 3.057E-006 
Cm-247 < 4.926E-002 +/- 8.7% < 4.691E-005 < 5.270E-004 



IHD/~IDA Report for SGSIQO S/4/2009 11:46:48 AM Page 56 

Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


Cf- 249 < 3.74SE-002 +/ 3.8% < 3.567E-OOS < 9.063E-009 
Cf-251 < 2.736E-OOI +/- 6.2% < 2.606E-004 < 1. 710£-007 

? Nuclide is part of an undetermined solution 
X ~ Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< ~ MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- ----------  ----------  --------  - ------------  ----------  -I 
1 Sum of Segment NID Results 1 

Category: Segmented 1 

---------- ---------- ---------- ---------------------11--------

C:\Canberra\NDA2k\Data\00000370_CNTROOOl_DCAT0002_PROCOOAK.CNF 

*********************** Peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 4.2S2E-002 +/- < 2.S31E-006 < 1.960E-0l5 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.993E-002 +/ - 2.2% < 2.377E-006 < 6.309E-012 
Al-26 < 6.546E-002 +/- 19.8% < 3. 896E- 006 < 3.443E-006 
K-40 < 5.420E-OOI +/ - S.6% < 3.226E-005 < 8.4S4E-002 
Co-57 < 1. 97 5E+OOO +/ - 2.9% < 1.l7SE-004 < 2.3l0E-OlO 
Co-50 < 5.84BE-002 +/- 2.8% < 3.48lE-006 <: 5.128E-Ol1 
Se-75 <: 2.939E-001 +/- 1.9% < 1. 749E-00S < 2.022E-Oll 
Kr-S5 < 1.658E+00I +/ 3.1% < 9.868E-004 < 4.I78E-OOS 
Sr-90 < 1.323E-OOI +/- 2.0% <: 7.874E-006 < 9.59IE-OIO 
Sb-12S < 3.S2lE-OOl +/ - 2.3% < 2.096E-005 < 3.387E-OIO 
Ba-133 < 2.266E-OOI +/ - 1.7% < 1.349E-OOS < 8.949E-OIO 
Cs -134 < 3.667E-002 +/- 1. 8% < 2.I83E-006 <: 2.798E-Oll 
Cs-137 <: 1. 323E-00I +/- 2.0% < 7.874E-006 <: 1.SOSE-009 
Eu-152 < 1.I73E-00I +/- 3.6% < 6.983E-006 <: 6.593E-OIO 
Eu-154 < 1.140E-OOl +/ - 2.4% <: 6.787E-006 < 4.276E-OIO 
Ho~166m < 5.947E-002 +/ 2.4% < 3.540E-006 < 3.307E-OOS 
Bi-207 < 4.75SE-002 +/ - 1.9% < 2.832E-006 < 8.659E-OIO 
Pb-2l0 < 3.373E+004 +/- 309.7% < 2.008E+OOO < 4.385E-004 
Ra-226 <: 1.146E-OOl +/- 2.7% < 6.822E-006 <: 1.146E-007 
Ac-227 < 1. 040E+OOO +/- 8.3% < 6.lS9E-005 < 1. 424E-OOa 
Th-230 1.206E+OO3 +/- 41. 7% 7.l79E-002 S.910E-002 
Pa-231 < S.322E+OOO +/ - 11.2% <: 3.16SE-004 < 1.112E-004 
Th-232 < 1.306E-00l +/ - 2.4% < 7.771E-006 < 1.176E+OOO 
U-232 < 2.086E-001 +/- 2.2% < 1. 242E- OOS < 9.660E-009 
U-233 < 3.968E+OO3 +/- 2.7% < 2.362E-OOI < 4.047E-OOI 
Pa-234 < 2.076E-GOI +/- 12.3% < 1.236E-OOS 
Pa-234m < 2.6S3E+OO2 +/ - 2.1% < 1.S97E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.373E-OOI +/ 2.5% < 2.008E-OOS < 1.54IE-OOI 
Np-237 7.302E+OOO +/- 5.4% 4.346E-004 1.022E-002 
Pu-238 < 2.236E+004 +/ - 2.6% < 1. 331E+OOO < 1. 292E-003 
U-238 < 4.163E+OOO +/- 2 . l'i; < 2.478E-004 < 1.224E+OOl 
Pu-239 6.402E+OO6 +/- 1.6% 3.811E+OO2 1.OlSE+OO2 
Pu-239B 4.851E+006 +/- 0.7% 2.8S8E+OO2 7.713E+00I 
U-239 < 2.263E+OO5 +/- 368.5% < 1.347E+OO1 
pu-240 4.632E+OOS +/ 20.3% 2.757E+OOI 2.01SE+OOO 

I 
i' 
I 

,I 

I 
, 
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Am-241 1. 497E+006 +/ 2.1% 8.909E+OOI 4.310E-OOI 
Am-241B 1.432E+OO6 +/ 2.5% 8.521E+OOI 4.123E-OOI 
Pu-241 l. 071E+007 +/ 6.H 6.377E+002 l. 031E-00I 
Pu-241B I.S30E+007 +/ l.n 9.107E+002 l. 472E-00I 
Pu-242 < O.OOOE+OOO +1 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.448E-OOI +/ 2.2% < S.624E-005 < 4.677E-006 
Cm-243 < l. OB4E+OOO +/- 3.3% < 6.4S4E-00S < 2.082E-008 
Cm-244 < 5.017E+OO4 +/ 14.2t < 2.986E+000 < 6.121E-004 
Cm-24S < 2.101E+OOO +/ 7.7% < 1. 250E-004 < 1.20BE-OOS 
Cm-247 < 1.S22E-OOI +/ 8.5% < 9.059E-006 < l. 628E- 003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.774E-001 +/ 3.5% < 1.056E-005 < 4.293E-008 
Cf-251 < 1.182E+OOO +/- 5.6% < 7.033E-005 < 7.385E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* = Nuclide was manually edited 

< MDA 


@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.02E+002 +- 1.61E+OOO O.OOE+OOO +- O.OOE+OOO 


Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: o 


Energy Mass (g) 




________ _ 

_______ _ 
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******************** Radioassay Data Sheet 

Engine Version, TMU Gamma 

Assay Instrument: SGS with Trans. 

Analysis Method, LLNL SGS Operating Procedure 

Item 1D, SGSIOO 

N1D identified fiducial nuclide Pu-239 
Source of isotopics; MEASURED 

Net Weight 16800.0 g 
Pu mass 1.08E+OO2 +
TRU Alpha Activity 9.44E+OOO +
TRU Activity Concentration S.62E+OO5 +
PU-239 Equivalent Activity 9.80E+OOO +
Pu-239 FGE 1.02E+OO2 +
Decay heat 2.97E-OOI + 

Activity 
Nuclide Mass Activity Uncert, 

9 Ci Ci 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 1.02E-002 7.30E-006 1.20E-006 
PU238 1. 02E-002 1.77E-OOl 3.05E-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 1.02E+002 6.40E+OOO 1. OOE+OOO 
PU24D 5.93E+OOO 1.36E+OOO 2.14E-OOI 
AM241 4.31E-OOI 1.50E+OOO 2.35E-OOI 
PU241 1.84E-OOl 1. 92E+OOI 3.01E+00O 
PU242 3.28E·002 1. 30E-004 2.42E-005 

Errors quoted at 1.000 sigma 

Operator,. Date' 

ITR, Date' 

******************** 

1.5 

Location,LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 5/4/2009 

1. 60E+00I g 
1.05E+OOO Ci 
6.27E+OO4 nCi/g 
1. OSE+OOO Ci 
1.59E+00I g 
3.28E-002 W 

MDA 
ci 

O.OOE+OOO 
1. 32E-007 
3.97E-003 
O.OOE+OOO 
3.37E-007 
6.44E-007 
3.53E-004 
4.16E-006 
1.28E-002 
2. nE-003 
5.87E-004 
3.B2E-002 
O.OOE+OOO 
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I Summed Segment Spectra Results 
I Category: Segmented
!------ ------ ------

11:47:31 AM Page 61 

C:\canberra\NDA2k\Data\00000370_CNTR0001_DCAT0002 PROCOOAI.CNF 

Elapsed Live Time: 97.74 sec Elapsed Real Time: 120.00 sec 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings ••• 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/4/2009 11:47:28 AM 
Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 


49.54 8517 42560 2.57 100.94 7.905E-007 3.93 
59.45 Y 350481 45925 1.12 120.74 6.624E-006 0.34 
74.72 762 37193 0.64 151. 2 6 4.392E-005 38.96 

M 94.70 Y 63677 86791 1. 55 191.18 1.523E-004 0.86 331.31 
m 98.70 Y 246565 115619 1.56 199.18 1. 782E-004 0.66 
m 100.90 Y 38164 115908 1.56 203.57 1. n4E- 004 1.12 
m 103.35 Y 175109 9B671 1.57 208.47 2.082E-004 0.64 
M 111.09 Y 63861 58752 1. 38 223.93 2.563E-004 0.73 430.32 
m 114.59 Y 51911 65439 1.39 230.92 2.76SE-004 0.80 
m 116.65 Y 49257 61322 1. 39 235.04 2.B83E-004 0.76 
m 120.60 Y 12603 55356 1. 40 242.94 3.093E-004 1.61 
m 122.B4 Y 6471 53486 1. 40 247.42 3.204E-004 2.75 
m 125.26 Y 24559 50946 1.41 252.26 3.319E-004 1.03 
m 129.29 Y 117266 44536 1.42 260.30 3.496E-004 0.61 
M 144.17 Y 7332 33416 1.11 290.04 3.995E-004 4.49 3.20 
m 146.31 Y 6393 33542 1.11 294.31 4.04BE-004 4.68 
m 148.57 Y 14938 37447 1.11 298.82 4.099E-004 3.97 
M 161.11 Y 6736 34274 1.37 323.89 4.301E-004 3.53 10.14 
m 164.61 Y 6228 56507 1.37 330.89 4.336E-004 3.31 
m 169.40 Y 1369 55479 1. 38 340.46 4.370E-004 8.40 
m 171. 36 Y 4783 55040 1. 38 344.36 4.381E-004 3.62 

179.22 Y 2152 27768 1. 08 360.08 4.400E-004 11. 98 
189.33 Y 3357 32824 1.24 380.28 4.384E-004 8.87 
195.64 Y 4437 27816 1.23 392.89 4.356E-004 6.09 

! 
, 
~ 

I

! 

I 
t 

i,
: 
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Energy ID Net peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 203.54 Y 26170 25221 1.20 408.68 4.306E-004 1. 56 3.96 
m 207.99 Y 86129 22292 1.20 417.58 4.271E-004 1. 40 

225.35 711 13846 0.86 452.27 4.110E-004 24.67 
M 237.83 831 15951 1.47 477 .20 3.977E-004 11. 55 0.97 
m 243.30 Y 1443 22627 1. 47 488.13 3.917E-004 7.39 

255.34 Y 4114 15274 1.30 512.19 3.783E-004 5.10 
M 263.99 Y 1308 11118 1.26 529.48 3.687E-004 11.92 0.93 
m 267.52 Y 3207 13411 1.26 536.54 3.648E-004 9.87 
M 297.38 Y 2329 10296 1.19 596.21 3.335E-004 13.98 2.93 
m 302.76 291 9702 1.19 606.94 3.282E-004 27.79 
M 311. 81 Y 4571 9382 1.55 625.04 3.196E-004 2.18 9.27 
m 316.38 Y 654 13097 1.55 634.17 3.154E-004 11.35 
m 320.95 Y 3410 12562 1.56 643.30 3.112E-004 2.68 
m 323.42 Y 3929 12194 1. 56 648.22 3.091E-004 2.39 
M 332.71 Y 29696 8693 1. 32 666.80 3.010E-004 0.67 15.20 
m 335.65 Y 12320 8042 1. 33 672.68 2.986E-004 1.04 
m 341.40 Y 3409 8328 1.33 684.17 2.939E-004 2.43 
m 344.98 Y 26118 7837 1.34 691.31 2.911E-004 0.70 
M 368.33 Y 8168 6120 1. 33 737.97 2.738E-004 1. 30 83.20 
m 370.80 Y 1005 5937 1. 33 742.91 2. nOE-004 6.24 
m 375.03 Y 71122 5632 1. 33 751.36 2.692E-004 0.47 
m 380.11 Y 13576 3936 1. 34 761.52 2.658E-004 0.95 
m 382.71 Y 12191 3636 1.34 766.70 2.641E-004 1. 00 

392.88 Y 24199 3831 1.54 787.02 2.577E-004 0.84 
399.80 Y 508 3161 2.15 800.86 2.536E-004 18.87 

M 413 .67 Y 63308 2047 1. 37 828.58 2.457E-004 0.71 7.72 
m 419.15 Y 216 1696 1. 38 839.52 2.428E-004 16.87 
m 422.54 Y 4777 1657 1. 38 846.31 2.410E-004 1. 77 
m 426.54 Y 1028 1613 1.38 854.29 2.389E-004 4.68 
M 445.80 Y 296 928 1. 34 892.79 2.296E-004 10.15 1. 51 
m 451.43 Y 7524 1236 1.34 904.03 2.271E-004 1.22 

481. 39 Y 97 857 1. 56 963.91 2.146E-004 52.47 
558.50 210 412 1. 88 1117.99 1. 898E-004 17.84 
597.78 Y 86 328 1. 41 1196.48 1.801E-004 35.98 
618.98 Y 690 351 1.46 1238.86 1. 754E-004 6.15 

M 632.89 Y 91 278 1.49 1266.65 1.725E-004 16.73 3.40 
m 639.96 Y 285 275 1.49 1280.77 1.712E-004 7.92 
m 645.80 Y 456 249 1. 50 1292 .44 1.700E-004 6.52 
m 652.61 Y 532 245 1. 50 1306.06 1. 688E-004 6.00 
m 658.74 Y 275 242 1. 51 1318.29 1. 676E-004 8.53 
m 662.36 Y 3243 255 1. 51 1325.53 1.670E-004 3.98 

688.64 Y 255 251 1.11 1378.04 1.625E-004 12.61 
M 703.76 Y 104 148 1. 41 1408.25 1.600E-004 13.94 0.58 
m 709.31 80 134 1.41 1419.36 1.592E-004 16.00 

721.92 Y 1633 211 1.60 1444.54 1. 572E- 004 2.98 
737.27 Y 81 143 1. 35 1475.22 1.550E-004 28.17 
756.04 Y 154 111 1.56 1512.73 1.524E-004 14.34 
769.19 Y 361 211 1. 65 1539.01 1.507E-004 9.00 

1099.54 76 43 2.38 2199.15 1.188E-004 17.71 
1115.87 56 60 1. 82 2231.78 1. 175E-004 26.63 
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Energy ID Net peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

1173.35 Y 105 57 1. 84 2346.64 1. 132E-004 16.01 
1292.19 105 35 1.61 2584.12 1. 047E-004 13 .91 
1332.84 Y 190 35 2.02 2665.34 1.020E-004 9.33 
1461.10 Y 58 25 0.88 2921. 65 9.339E-005 19.61 

M 2224 .45 30 11 1. 01 4447.05 5.041E-005 19.93 3.50 
m 2234.76 191681 107 1. 02 4467.65 4.993E-005 0.36 

2293.85 35 40 0.82 4585.72 4. 726E- OOS 34.50 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/ 0.00 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

X 

X 

n on 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-75 
Kr-8S 
Sr-90 
Sb-125 
Ba-D3 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
Ho-166m 
Bi'207 
Pb-2l0 
Ra-226 
Ac-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
pa-234 
Pa-234m 
U-234 
U-235 

@ 

< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

1. 000E+020 
O.OOOE+OOO 
1.128E-001 
1.490E-OOl 
1.302E+000 

3.306E-001 
3.835E+OOO 
4.S62E+OOl 
1.527E-Q01 
1. 030B+00O 
5.96BB-00I 
1. 392E-Q01 

4.265B-OOI 
2.77BE-OOI 
1.677E-OOl 
1.460E-OOI 
1.608E+OO4 
2.953E-001 
2.465E+OOO 
1.206E+OO3 
1.366E+OOl 
3.624E-OOI 
5.000E-OOl 
9.138E+OO3 
S.203E-001 
7.310E+OO2 
O.OOOE+OOO 
7. B77E-OOI 

+/ -
+/
+/ 
+/ -
+/

+/
+/
+/ 
+/
+/
+/ . 
+/

+/
+/
+/ 
+/
+/ -
+/ 
+/
+/ -
+/ -
+/
+/
+/ -
+/
+/ 
+/
+/ 

100.0% 
0.0% 
1. 2% 
8.2'1< 

19.9% 

8.6% 
1.1% 
2.S% 
1. 0% 
1. 5% 
1.0% 
1. 0% 

2.1% 
1.5% 
1.7% 
1.1% 

12.2% 
1. 5% 
B.2% 
B.3% 

11. 2% 
1.9% 
1. 3% 
1.6% 

12.1% 
1.5% 
0.0% 
1.8% 

@ 

< 
< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

S.9S2E+OlS 
O.OOOE+OOO 
6.71SE-006 
8.87lE-006 
7.750E-OOS 

1. 968E-OOS 
2.2B3E-004 
2.715E-003 
9.086E-006 
6.134E-005 
3.552E-005 
8.288B-006 

2.539E-005 
1. 654B-005 
9.982B-006 
8.688E-006 
9.569E-OOl 
1.758E-005 
1.467E-004 
7.179E-002 
8.132E-004 
2.157E-005 
2.976E-OOS 
5.439E-OOI 
3.097E-005 
4.3S1E-002 
O.OOOE+OOO 
4.689E-005 

< 
< 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

1. 782B-Ol1 
7.839B-006 
2.031E-001 

2.899E-OI0 
2.639B-OIO 
1.150E-Q07 
1. l07E-009 
9.913E-OIO 
2.357E-009 
1.062E-OIO 

2.397B-009 
1.042E-009 
9.324E-008 
2.657E-009 
2.090E-004 
2.953B-007 
3.377E-OOB 
5.910B-002 
2. B55E-OM 
3.26SE+000 
2.315B-00B 
9.321E-OOl 

O.OOOE+OOO 
3.600E-OOI 
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Np-237 5.B26E+000 +/ 3.4% 3.466E-004 B.157E-003 
Pu-238 < 5.396E+004 +/ 1.6% < 3.213E+00Q < 3.120E-D03 
U-238 < 1.143E+OOI +/ - 1.6% < 6.604E-Q04 < 3.361E+DOI 
Pu-239 6.941E+OO6 +/ - 1.7% 4.132E+002 1.104E+002 
Pu-239B 3.768E+006 +/ 0.6% 2.243E+002 S.990E+OO1 
U-239 @ 1.000E+020 +/ 100.0. @ 5.952E+01S 

X Pu-240 
Am-241 1. 198E+006 +/ 2.9% 7.132E+001 3.4S1E-OOI 
Am-241B 6.l02E+OO5 +/ 1. 8% 3.632E+OO1 1.757E-001 
Pu-241 4.S99E+OO6 +/ 4.4% 2.737E+002 4.424E-002 
Pu-241B 6.569E+OO6 +/ 1.9% 5.100E+002 B.243E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2. 692E+000 +/ - 1.2% < 1. 602E-004 < 1.333E-00S 
Cm-243 < 2.830E+000 +/ 3.0% < 1.684E-004 < S.433E-OOa 
Cm-244 < 1.50lE+005 +/ 14.1% < 8.936E+000 < 1. 631E-003 
Cm-245 < 4.90SE+DOQ +/ 7.5% < 2.920E-004 < 2.821E-005 
Cm- 247 < 3.713E-Q01 +/ - 8.4% < 2. 2l0E- 005 < 3.973E-003 
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Nuclide Total Activity %Error Concentration Mass ! 
(uCi) (uCi/g) g i

Cf-249 < 4.215E-001 +/ 3.2% < 2.509E-005 < 1. 007 
Cf-251 < 2.741E+OOO +/- 5.3% < 1. 632E-004 < 1.713E-006 I 

? Nuclide is part of an undetermined solution I 
x Nuclide rejected by the interference analysis
* = Nuclide was manually edited I 
< ; MDA t 

@ Half life too short for MDA calculation ! 
f

Errors quoted at 1.000 sigma I 
***************** Self Absorption Correction Results ****************** t 

IAbsorption correction model: FULL ! 

Nuclide Corrected Mass (g) Uncorrected Mass (g) ! 
PU-239 1.10E+002 +- 1.86E+OOO 3.19E+OOI +- 2.85E-00I 

Beta: 2.2SE+002 +- 3.93E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO , 
Number of energy lines used in correction: 4 

I 
i 

Energy Mass (g) 

129.30 1. 90E+00I +- 3.62E-00I I203.55 3.83E+OOI + 7.52E-OOI 
375.05 6.09E+00I +- 7.56E-OOI 
413.71 6.29E+OOI +- 9.21E-001 I 

I 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: 8GS with Trans. 
Analysis Method: LLNL 8GS Operating Procedure 
Item ID: SGSIOO 

NID identified fiducial nuclide pu-239 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 
Decay heat 

FGE 

Nuclide Mass 
9 

Activity 
Ci 

SR90 <LLD 
CS137 <LLD 
U233 <LLD 
U234 <LLD 
U235 O.OOE+OOO 
NP237 8.16E-003 
PU238 1.11E-002 
U238 <LLD 
PU239 1.10E+002 
PU240 6.43E+000 
AM241 3.45E-00I 
PU241 2.00E-001 
PU242 3.55E-002 

Errors quoted at 1.000 

Operator: 

ITR: 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
S.B3E-006 
1. 92E-OOI 

<LLD 
6.94E+000 
1.48E+000 
1. 20E+000 
2.08E+001 
1.41E·004 

sigma 

MEASURED 

16800.0 g 
1.17E+002 +
9.81E+OOO +
5.84E+005 +
1.02E+OOI +
1.11E+OO2 +
3.0BE-001 +

Activity 
Uncert. 

ci 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
9.30E-001 
3.31E-002 
O.OOE+OOO 
1.09E+000 
2.32E-00I 
1. 90E-00I 
3.26E+OOO 
2.62E-005 

Date: 

Location:LLNL 
Software version: 
Analysis Date: 

NDA 2000 
5/4/2009 

V.4.0 

1. 73E+001 g 
1.13E+000 Ci 
6.72E+004 nCi/g 
1.13E+OOO Ci 
1.73E+OOl 9 
3.SlE-002 W 

MDA 
Ci 

O.OOE+OOO 
1.53E-007 
9.14E-003 
O.OOE+OOO 
7.88E-007 
1.02E-006 
3.41E-004 
1.14E-OOS 
1.23E-002 
2.63E-003 
1.17E- 004 
3.70E-002 
O.OOE+OOO 

Date: ________________ 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/4/09 Declared date = 5/4/09 
Low energy spectrum sensitivity 30.0% Total counts = 7.499E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.7415 Cd g/cm2 = 2.0093 FWHM at 122 keV = 614 eV 
QFIT 1.25 FWHM at 208 keV 776 eV 
NQFIT = 1.02 

Isotope analysis at 
Isotope Relative %* 1r Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000101 7.3 7.3 0.0555 8.2 0.00948 7.24 0.00979 7.48 
Pu-239 1.000000 0.0 0.5 551. 8220 0.9 94.29865 0.06 94.26092 0.06 
Pu-240 0.058226 1.1 1.0 32.1304 1.4 5.49064 1.00 5.49019 1.00 
Pu-241 0.001812 0.8 0.7 1. 0000 0.0 0.17089 0.80 0.20876 0.97 
Pu-242 (New alg. ) 0.1776! 10) 0.03036 ( 10) 0.03034 ( 9) 
Am-241 0.005366 0.6 0.4 2.9619 0.9 0.50615 0.54 0.509l5 0.55 

Pu-240 effective (meas. date) 5.566 +/- 1.08% 
Am-241 separated about 28.511 +/ 0.174 years ago 
Am/Pu-241 weight ratio = 2.96191 +/- 0.82% 

Messages: 

Lead x-rays detected. 

Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 
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************************************************************************** 
***** G !l N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/4/09 11:47:36 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGSI00 
Sample Quantity: 1.0000E+OOO 
Sample Date: 4/2/09 3:10:59 PM 
Measurement Date: 5/4/09 10:55:48 AM 
Elapsed Live Time: 48.1 seconds 
Elapsed Real Time: 60.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +1- Std. Dev.] < LU : SD : lID : BS > 

Trans Peak 400.6 keV cen 8.0243E+OO2 0.00 
[0.00+/ -0.00] < > 

Trans Peak 400.6 keV FWH 1.4099E+000 0.00 
[0.00+/-0.00] < > 

Flags Key: 	 LU = Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD Sample Driven N-Sigma Test (In = Investigate, Ac = Action) 
lID User Driven N-Sigma Test (In = Investigate, Ac Action) 
BS Measurement Bias Test (In Investigate, AC Action) 



Last ~easurement Q.A. Report 5/4/09 11:47:43 AM page 1 

************************************************************************** 

***** G E N I E QUA LIT Y ASSURANCE ***** 
************************************************************************** 

Last Results Report 
5/4/09 11:47:43 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGSIQO 
Sample Quantity: 1.0000E+000 
Sample Date: 7/17/08 

Measurement Date: 5/4/09 

Elapsed Live Time: 

Elapsed Real Time: 


Parameter Description 
(Mean +/- Std. Dev.] 

SGS-100 Pu-239 Trans Mas 
CUD: 1.0264E+002+/- 5.929] 

10:49:07 AM 
10:53:32 AM 

0.0 seconds 
0.0 seconds 

Value 

1.0179E+002 

Flags Key: LU Lower/Upper Bounds Test 
SD Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS Measurement Bias Test 

(Ab 
(In 
{In 
(In 

Deviation/Flags 

< LU : SD : UD : BS > 


-1.4296E-001 

< 

Above, Be = 
= Investigate, 

Investigate, 
Investigate, 

I 

! 

I 

! 

I 
i 

Below) 
~ 

Ac = Action) 
Ac Action) lAc Action) ! 

f 

I 

I 


I
I 

!, 
t 

: 
I 
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************************************************************************** 
***1r* G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/4/09 11:47:44 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample 10: SGS100 
Sample Quantity: 1.0000E+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 5/4/09 10:56:51 AM 
Elapsed Live Time: 97.7 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
(Mean +/- Std. Dev.] < LU : SD : UD : BS > 

SGS-I00 414 keY centroid 8.2858E+002 	 0.00 
[0. 00+/-0.00] 	 < 

SG8-100 414 key FWHM 1.3713E+OOO 	 0.00 
[0. 00+/-0.00] 	 < > 

SGS-100 Pu-239 Mass 1.1037E+002 -1. 5077E- 001 
[UD: 1.1082E+002+/ 3.000] < > 

Flags Key: 	 LU = Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD = Sample Driven N-Sigma Test (In Investigate, Ac Action} 
UD User Driven N-Sigma Test (In = Investigate~ Ac = Action) 
BS ~ Measurement Bias Test (In Investigate, Ac Action) 
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1---- ----- ----- ------------------ ----- ----- ----------------- -----1 
I NDA 2000 Assay Report 1 

1- ------ ----------------- ----- ------------------------ -------1 
************************* Item Information ************************ 

Item ID: LL85401489TRU Count Sequence Number: 371 
Operator: RHWM2\RHWM 
Assay Start; 5/4/2009 11:55:56 AM 
Description 1: LL65401489TRU 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type; 55 Gal Galv 23.8 
Weight: Gross: 91. 6 kg Net: 68.0 kg 
Container: Volume: 206.0 1 Full: 100.0 % 
Density: 0.330 kg /1 

**kk******************** System Configuration **k*k***k************** 

counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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1 ----- ------ ------ ----- ----- ----------- ----- ------------1
I Segment 1 Results 1

1- ------- ------------ ------------ ----- ------ ----- ---I 

Segment: 1 Detector: DET01 position: 1 
C:\Canberra\NDA2k\Data\00000371 CNTROOOI DCAT0002_PROCOOAG_ANLZ0003_P001_S001 

Acquisition Start: 5/4/2009 11:56:58 AM 

Elapsed Live Time: 117.36 sec Elapsed Real Time: 120.00 sec 


•• ******************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv- 23.8 1.75 11 

Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.031 +/- 0.0026 
SE-75 264.66 0.123 +/- 0.0023 
SE-75 279.54 0.127 +1- 0.0027 
SE-75 400.66 0.177 +1- 0.0037 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:09:55 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.55 Y 28393 3564 1.10 120.95 2.786E-006 1.28 
M 94.72 854 1200 1. 51 191.22 5.019E 005 6.11 11.29 
m 98.80 Y 3675 1758 1.52 199.37 5.85GE-00S 4.10 
m 103.27 Y 2521 1448 1.53 208.31 6.77BE-005 4.20 

111. 07 394 1160 1. 28 223.89 8.341E-005 13.92 
M 122.97 Y 68 558 1. 08 247.67 1. 048E-004 30.95 0.91 
m 125.35 Y 496 791 1.09 252.43 1. 086E-004 8.23 
m 129.37 Y 1734 648 1. 09 260.46 1.146E-004 6.51 

148.89 Y 120 632 0.94 299.47 1.4S4E-004 32.84 
185.75 Y 265 550 1. 32 373.13 1.759E-004 15.01 

M 203.54 Y 362 390 1.23 408.67 1. 787E-004 10.18 1.36 
m 20B.08 Y 871 355 1.24 417.74 1. 786E-Q04 8.51 

311.88 Y 223 150 1.39 625.17 1.445E-004 10.73 
M 332.73 Y 478 156 1.29 666.84 1.370E-004 4.96 1.73 
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Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 335.71 Y 146 165 1. 29 672.79 1.359E-004 9.74 
345.00 411 141 1.36 691.36 1.327E-004 6.70 

M 375.07 Y 1186 109 1. 33 751. 45 1.232E-004 3.06 0.95 
m 380.13 241 76 1.33 761. 56 1. 217E-004 6.55 
m 382.79 201 67 1.34 766.86 1.209E-004 7.20 

393.02 433 52 1.50 787.31 1.lBIE-004 5.63 
413.74 Y 1098 46 1.24 828.72 1.126E-004 3.40 
422.63 44 72 0.98 846.48 1.105E 004 33.37 
451. 57 146 21 1. 50 904.32 1. 041E-004 9.74 
662.31 Y 52 8 1.39 1325.43 7.713E-005 16.65 

Reference Peak Correction factor (from 2234.4 kev peak) is 1.02 +/- 0.01 

y ; Peak Identified by NID 

M ; First peak in a multiplet region 

m Other peak in a multiplet region 

F ; Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***.************* Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) uncorrected Mass (g) 

PU-239 3.75E+000 +- 2.0BE 001 1.56E+OOO +- 4.24E-002 

Beta: 1. 96E+002 +- 1. 53E+00l Alpha, 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 8.59E-OOl +- 6.44E-002 
203.55 1. 27E+OOO +- 1. 33E-OOl 
375.05 2.22E+OOO + .. 8.HE-002 
413.71 2.38E+00O +- 9.68E-002 
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I ------ ----- ------- ----------------- ------------ ------------------1 
1 Segment 2 Results 1
1--- ------------ ------------------ ----- ---I 
Segment: 2 Detector: DET01 Position: 2 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/4/2009 12:00:22 PM 

Elapsed Live Time: 117.24 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.006 +/- 0.0016 
SE-75 264.66 0.035 +/- 0.0008 
SE-75 279.S4 0.038 +/- 0.0011 
SE-75 400.66 0.059 +/- 0.0017 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 2: 11: 04 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.55 Y 31420 4012 1.12 120.95 3.384E-005 1.27 
M 94.75 752 1254 1.48 191.29 7.756E-005 6.33 12.04 
m 98.83 Y 3640 1826 1.49 199.43 8.167E-005 4.06 
m 103.19 y 2755 1477 1.50 208.15 8.579E-005 4.10 

111.12 405 1144 1.35 224.00 9.256E-00S 13.46 
M 125.36 Y 558 748 1. 06 252.46 1.025E-004 5.27 3.74 
m 129.38 Y 1735 678 1. 07 260.4 7 1. 048E-004 2.80 

185.82 Y 185 462 1.14 373.26 1.429E-004 18.53 
M 203.62 Y 314 380 1.10 408.83 1.468E-004 6.99 2.08 
m 208.03 Y 883 388 1.10 417.65 1.474E-004 3.87 

300.16 Y 35 149 0.66 601.75 1.422E-004 51. 83 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

312.01 Y 218 207 1.25 625.44 1. 404E-004 12.57 
M 332.79 Y 431 138 1.20 666.97 1. 369E-004 5.33 1. 70 
m 335.69 Y 156 170 1.21 672.75 1. 364E 004 9.38 

344.94 305 150 1. 23 691. 24 1.348E-004 8.50 
368.46 Y 169 139 2.19 73S.24 1. 304E-004 13 .56 

M 375.0B Y 1101 103 1.22 751. 46 1.292E-004 3.23 1.87 
m 380.20 222 79 1.22 761.70 1.282E-004 6.93 
m 382.77 194 60 1. 23 766.83 1.277E-004 7.41 

392.93 403 48 1. 56 787.13 1. 258E-004 5.87 
413.78 Y 1079 64 1.34 828.79 1.222E-004 3.48 
422.54 70 41 1. 08 846.29 1.20BE-004 18.03 
451. 47 121 35 1. 30 904.11 1.162E-004 12.10 
662.27 Y 55 16 1.23 1325.36 9. 156E- 005 17.83 
721. 72 Y 33 6 0.79 1444.15 8.679E-OOS 21.19 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.03 +/- 0.01 

Y ; Peak Identified by NID 

M ; First peak in a multiplet region 

m Other peak in a multiplet region 

F ; Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.03E+OOO +- 1.SSE-OOl 1.49E+OOO + 3.7BE-002 

Beta: 1.S4E+OO2 +- 1. 31E+OO1 Alpha: 1.00E+OOO +.. O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 9.39E-001 +- 5.94E-002 
203.55 1. 34E+000 +- 9.88E-002 
375.05 1.97E+OOO +- 7.37E-002 
413.71 2.16E+OOO +- B.B2E-002 
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1------- ---------------------------- ------ ------ -------------- -----1 
I Segment 3 Results 1 
1----- ------ ------- ------ ------ -------------------- ------- ------ 1 
Segment: 3 Detector: DET01 Position: 3 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/4/2009 12:03:53 PM 

Elapsed Live Time: 118.07 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.017 +/ 0.0045 
SE-75 264.66 0.040 +/- 0.0009 
SE-75 279.54 0.043 +/- 0.0012 
SE-75 400.66 0.067 +/- 0.0018 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:11:52 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.57 Y 15833 2343 1.08 120.98 3.387E-005 1. 42 
M 98.92 Y 1916 1434 1. 31 199.62 9.790E-005 6.01 6.70 
m 103.12 Y 1724 1064 1.32 208.02 1. 039E-004 6.01 
M 123.05 Y 123 664 1. 08 247.83 1. 279E-004 15.52 1.12 
m 125.29 Y 512 614 1.09 252.32 1. 301E-004 5.28 
m 129.36 y 866 505 1. 09 260.44 1. 339E-004 3.89 

185.70 Y 155 436 1.30 373.02 1. 684E-004 22.13 
M 203.74 Y 159 301 1.10 409.08 1.70BE-004 11.07 0.87 
m 208.13 Y 466 344 1.10 417.86 1.709E-004 5.55 

311.85 Y 128 139 1.55 625.11 1.553E-004 16.98 
M 332.72 Y 239 118 1.32 666.81 1. 507E- 004 6.Bl 1.17 
m 335.63 Y 163 127 1. 32 672.64 1. 50lE-004 8.69 

344.98 165 156 1.35 691. 31 1.479E-004 14.09 
368.60 Y 107 113 1.17 738.51 1.424E-004 18.31 
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Energy ID Net Peak Continuum FlqHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 375.14 Y 590 98 1.25 751.58 1. 408E-004 4.35 1.50 
m 380.17 113 71 1.26 761.63 1.397E-004 10.13 
m 382.77 103 59 1.26 766.82 1.390E-004 10.49 

392.99 217 54 1. 43 787.24 1. 367E-004 8.60 
413.78 Y 552 42 1.21 828.79 1. 322E- 004 4.78 
422.63 41 26 0.79 846.48 1.304E-004 23.89 
451.29 60 19 1.40 903.74 1.24BE-004 17.31 
662.31 Y 58 S 0.69 1325.43 9.625E-005 14.63 
721.96 Y 33 6 1.15 1444.63 9.105E-005 21. 43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y Peak Identified by NID 

M First peak in a multiplet region 

m Otber peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 1.62E+000 +- I.OSE-001 6.20E-00I +- 2.10E-002 

Beta: 1.94E+002 + 1.63E+00I Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 3.67E-001 +- 2.BBE-002 
203.55 S.87E-001 + 6.69E-002 
375.05 9.66E-OOI +- 4.S3E-002 
413.71 1.02E+OOO +- 5.27E-002 
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1---- ----------------------- ------ ----------- ----- ----------- -----1 
1 Segment 4 Results I 

1------------------ ----- ----- ------------ ----- ----- ------ ----- --I 

Segment: 4 Detector: DETOI Position: 4 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/4/2009 12:07:05 PM 

Elapsed Live Time: 118.35 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results -************************* 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.015 +/- 0.0020 
SE-75 264.66 0.074 +/- 0.0015 
SE-75 279.54 0.079 +/- 0.0018 
SE-75 400.66 0.114 +/- 0.0026 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:12:39 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.56 y 11757 1550 1.06 120.96 1.929E-006 1.51 
M 99.00 Y 1702 1075 1.21 199.77 6.260E-OOS 6.12 4.51 
m 103.07 Y 1674 825 1.22 207.91 7.280E-00S 5.91 
M 123.15 Y 94 566 1. 05 248.03 1.206E-004 19.57 1.88 
m 125.30 Y 552 572 1.05 252.34 1.252E-004 5.09 
m 129.40 Y 565 438 1.06 260.52 1. 333E-004 4.86 
M 203.55 Y 100 306 1.12 408.70 2.229E-004 14 .35 0.47 
m 208.05 Y 323 291 1.13 417.70 2.231E-004 6.73 
M 332.81 Y 182 107 1. 39 666.99 1.761E-004 7.82 1.72 
m 335.64 Y 153 89 1.39 672.65 1. 749E-004 8.41 

345.08 98 122 1.17 691. 52 1.709E-004 20.42 
M 375.14 Y 373 67 1. 34 751.59 1.593E-004 5.33 1.17 
m 380.16 74 47 1. 34 761.61 1.575E-004 12.57 
m 382.62 59 42 1.34 766.54 1. 566E- 004 14.23 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

393.11 136 41 1. 46 787.49 1. 53 OE-004 11.25 
413.77 Y 347 37 1.19 828.78 1.465E-004 6.19 
451.53 51 13 1.42 904.24 1.364E-004 18.22 
662.59 Y 68 B 0.94 1326.00 1.049E-004 14.13 

Reference Peak correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 8.31E-00I +- 6.0SE-002 3.29E-00I +- 1.23E-002 

Beta: 1.65E+OO2 +- 1. 53E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 
- --- - -- - - - - ~ 

129.30 2 AIE-001 +- 1. 54E-002 
203.55 2.B1E-001 +- 4.0BE-002 
375.05 5.39E-00I +- 3.0SE-002 
413.71 5.78E-00I +- 3.7BE-002 
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1----------- ----- ------ ----- ------ ------------ ------------------ I
I Segment 5 Results I 
1- ----- ------ ------------ ------------------- ------ --------1 
Segment: 5 Detector: DETOI Posi tion: 5 
c:\Canberra\NDA2k\Data\00000371_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/4/2009 12:10:16 PM 

Elapsed Live Time: 118.54 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

~------

SE-75 136.00 0.020 +/- 0.0045 
SE-75 264.66 0.077 +/- 0.0015 
SE-75 279.54 0.081 +/- 0.0018 
SE-75 400.66 0.114 +/- 0.0026 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:12:43 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 8561 1190 1.13 121. 04 3.849E-005 1.64 
M 98.98 Y 1183 905 1. 23 199.73 1. 008E-004 7.18 3.00 
m 103.11 Y 1196 860 1. 24 208.00 1.065E-004 6.70 
M 125.38 Y 435 484 1.10 252.50 1. 322E-004 5.89 1. 77 
m 129.42 Y 383 423 1.11 260.55 1. 359E-004 6.19 
M 203.62 Y 75 226 1.14 408.84 1. 930E-004 17.92 1.12 
m 208.07 Y 260 276 1.15 417.73 1. 938E-004 7.66 

345.02 98 86 1.25 691.39 1.714E-004 17.34 
368.60 Y 42 77 1. 05 738.51 1. 647E-004 34.58 

M 375.19 Y 287 75 1. 28 751. 68 1. 629E-004 6.05 1. 57 
m 380.14 39 65 1.28 761. 57 1.615E-004 20.23 
m 382.75 62 60 1. 29 766.79 1. 60BE-004 14 .61 

392.90 81 48 1.64 787.08 1. 580E-004 17.67 
413.86 Y 304 27 1.45 828.96 1.526E-004 6.47 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

662.28 y 40 11 1. 53 1325.37 1. 096E-004 20.66 
722.09 Y 30 3 0.69 1444.90 1. 034E-004 20.53 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F = Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.23E-00I +- S.94E-002 2.46E-001 +- 1.IOE-002 

Beta: 1.98E+002 +- 1.90E+OOI Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.60E-OOI +- 1. 37E-002 
203.55 2.BE-OOl +- 4.39E-002 
375.05 4.05E-001 +- 2.57E-002 
413.71 4.87E-OOI +- 3.31E-002 
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1---- -----.---- -------------- ---- --------------- ---- ---- ---- I 
1 segment 6 Results 
i-- .-- .-- ---- ---- ---------- --------- ---- ---- ------------------1 
Segment: 6 Detector: DET01 Position: 6 
C:\Canberra\NDA2k\Data\00000371_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P006 S006 

Acquisition Start: 5/4/2009 12:13:28 PM 

Elapsed Live Time: 118.03 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.024 +/ 0.0047 
SE-75 264.66 0.079 +/- 0.0016 
SE-75 279.54 0.085 +/- 0.0019 
SE-75 400.66 0.120 +/- 0.0027 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:12:48 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 6143 1141 1.06 121.04 1. 003E-006 1.87 
M 94.66 347 1018 1. 52 191.11 5.307E-005 10.00 3.79 
m 98.90 Y 1900 1490 1.53 199.57 6.500E-005 5.58 
m 103.29 Y 1707 1154 1.54 208.35 7.776E-005 5.53 

111. 22 222 951 1.60 224.20 1.00eE-004 21.48 
M 125.26 Y 292 530 1.10 252.25 1.375E-004 8.23 2.41 
m 129.35 Y 745 681 1.11 260.42 1.466E-004 4.50 
M 203.53 Y 226 501 1. 20 408.66 2.290E-004 20.24 0.57 
m 208.05 Y 423 517 1.21 417.69 2.290E-004 1S.63 
M 332.78 Y 425 180 1.31 666.93 1. 887E-004 13 .45 0.95 
m 335.59 Y 229 171 1. 31 672.56 1. 876E-004 l4.32 

345.05 402 223 1.17 691.46 1. 846E-004 7.69 
M 375.13 Y 1241 115 1.14 751.56 1.750E-004 3.l5 3.79 
m 380.24 269 110 1.15 761. 77 1. 736E-004 5.15 
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Energy ID Net Peak Continuum FWHM Peak 
(keV) Area Counts (keV) centroid 

rn 382.72 215 97 1.15 766.73 
392.92 449 102 1.69 787.12 
413.78 Y 1276 56 1. 38 828.80 
422.45 66 56 1.01 846.11 
451.42 140 36 1.41 904.00 
662.29 Y 109 21 1.29 1325.39 
721.72 Y 47 6 1.58 1444.14 

Peak Net Area Fit 
Efficiency %Uncert. 

1. 729E-004 5.53 
1.700E-004 6.07 
1. 646E-004 3.17 
1.625E-004 20.87 
1. 563E- 001 10.80 
1.272E-004 11.78 
1. 216E-004 16.64 

Re f erence Peak Correction factor (from 2234.4 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 

keY peak) is 1. 02 +/- 0.01 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 4.29£+000 +- 2.33E-00I 5.43E-001 +- 1.92E-002 


Beta: 3.52E+002 + 1.53E+001 Alpha: 1.00£+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 2.88E-001 +- 2.13E-002 
203.55 6.21E-001 +- 1. 27E-001 
375.05 1. 63E+000 +- 6.07E-002 
413.71 1.89E+000 +- 7.24E-002 
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1--- -------- -------- -------- -------- -------- --------- -------- ---I 

1 ------. -------- ------:,,:~,,~=--~ R=~~==: __ --------- ------- ------1 

Segment: 7 Detector: DETOI position: 7 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/4/2009 12:16:39 PM 

Elapsed Live Time: 118.34 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

S8-75 136.00 0.048 +/- 0.0061 
SE-75 264.66 0.142 +1- 0.0026 
8E-75 279.54 0.152 +/- 0.0031 
SE-75 400.66 0.201 +/- 0.0042 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:12:52 PM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.52 y 2216 668 1.12 120.88 2.194E-006 2.94 
M 98.92 Y 1086 1210 1. 33 199.62 7.945E-005 3.64 7.29 
m 103.38 Y 897 1336 1.34 208.53 9.4168-005 3.90 

111.16 265 782 2.04 224.06 1.199E-004 16.65 
M 125.21 Y 80 630 0.97 252.16 1.624E-004 29.67 1.09 
m 129.36 Y 524 485 0.97 260.45 1. 733E-004 18.50 
M 203.57 Y 237 426 1.19 408.73 2. 718E- 004 19.90 1. 40 
m 208.09 Y 323 493 1.19 417.78 2.714E-004 18.60 

311.84 Y 41 222 1.38 625.10 2.184E-004 57.94 
M 332.82 Y 375 133 1. 25 667.01 2.066E-004 5.79 3.06 
m 335.78 Y 166 171 1. 25 672.93 2.0508-004 8.91 

344.96 349 219 1. 28 691. 27 2.0028-004 8.52 
M 36B .42 Y 117 138 1. 33 738.16 1.8881l-004 13 .54 1.55 
m 375.08 Y 1148 103 1.33 751.47 1.858E-004 7.58 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 380.18 241 83 1.34 761.65 1. 836E-004 9.96 

m 382.75 219 76 1.34 766.80 1. 825E-004 10.03 


392.87 391 94 1.34 787.02 1.783E-004 6.56 
413.73 Y 1181 39 1. 29 828.70 1.704E-004 3.24 
422,71 90 61 1. 27 846.63 1. 67 3E- 004 17.30 
451,52 162 27 1.21 904.21 1. 583E-004 9.50 
662.57 Y 74 12 1.59 1325.96 1.223E-004 14.14 
721,85 Y 43 7 1. 74 1444.40 1.172E-004 18,11 

Reference Peak Correction factor (from 2234.4 keV peak) is 1,01 +/- 0.01 

Y Peak Identified by NID 

M = First peak in a multiplet region 

m Other peak in a multiplet region 

F = Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

**************.** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.76E+OOO +- 4.73E-00I S.37E-001 +- 2.74E-002 

Beta: 4.34E+002 + 3.46E+OO1 Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1. 72E-OOI +- 3.27E-002 
203.55 5A8E-OOI +- 1.10E-001 
375.05 1.42E+OOO +- 1.11E-001 
413.71 1.69E+OOO +- 6.56E-002 
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1-------- ------------------ --------- -------- ------
1 Segment 8 Results 
1----- -------- -------- --------- -------- ------- 

Segment: B Detector: DETOI Position: 8 
C:\Canberra\NDA2k\Data\00000371_CNTROOOl_DCAT0002_PROC00AG_ANLZ0003_POOB_S008 

Acquisition Start: 5/4/2009 12:19:51 PM 
Elapsed Live Time: 119.09 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 0.085 +/ 0.0068 
SE-75 264.66 0.187 +/ - 0.0034 
SE-75 279.54 0.194 +/- 0.0038 
SE·75 400.66 0.242 +/ 0.0049 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:12:57 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 y 294 216 1.10 121.05 5.373E-005 9.52 
129.49 Y 56 278 0.70 260.70 1. 971E- 004 45.96 
375.11 Y 136 32 1.23 751.51 2.047E-004 10.69 
413.67 Y 155 21 1.45 828.59 1. 912E-004 9.34 

Reference peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 5.83E-OOl +- 1.S3E-001 5.67E-002 +- 6.35E-003 

Beta: 4.7SE+002 +- 9.57E+OOl Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 1. 60E-002 +- 7.38E-003 

37S.05 1.53E-OOl + 1.6SE-002 

413.71 1. 98E-OOl + 1. 89E-002 
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1-------------------------- ------ ------------- ------ ------ ------ -I 
I ______ :=~m=~= __: ~=:~==s ________________________ 1 

Segment: 9 Detector: DET01 position: 9 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P009_S009 

Acquisition Start: 5/4/2009 12:23:02 PM 

Elapsed Live Time: 119.25 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.086 +/- 0.0067 
SE-75 264.66 0.181 +/- 0.0033 
SE-75 279.54 0.191 +/- 0.0037 
SE-75 400.66 0.243 +/- 0.0049 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Anslysis Performed on: 6/3/2009 2:13:02 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.70 Y 99 128 1.07 121.24 7.886E-006 19.95 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/ 0.01 

y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I ------------- ----------- ------------ ------------ ------------ ---I 
Segment 10 ResultsI I

1--------- ------------- ------------ ------------ ----------- -------1 

segment: 10 Detector: DETOl position: 10 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 POlO_SOlO 

Acquisition Start: 5/4/2009 12:26:14 PM 

Elapsed Live Time: 119.26 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.6 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

8E-75 .00 0.093 +/ 0.0071 
SE-75 264.66 0.216 +/- 0.0039 
8E-75 279.54 0.225 +/ 0.0043 
SE-75 400.66 0.274 +/- 0.0054 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2: 13: 07 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.67 Y 156 96 1.09 121.18 3.716E-006 12.23 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/ 0.01 

Y peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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________________ 11------ ---- ---- --- 

1 Segment 11 Results 
1-------- --------------- --- ---- ----I 
Segment: 11 Detector: DETOl position: 11 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POll_SOll 

AcquiSition Start: 5/4/2009 12:29:26 PM 

Elapsed Live Time: 119.28 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.027 +/- 0.0044 
SE-75 264.66 0.090 +/- 0.0017 
SE-75 279.54 0.096 +/- 0.0021 
SE-75 400.66 0.132 +/- 0.0029 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2: 13: 14 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.57 Y 354 72 1. 02 120.98 2.610E-00G 6.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for LL65401489TRU 6/3/2009 2:24:28 PM Page 24 

1-------------------------- -------------------------------------1 
1 Segment 12 Results 1 

1---------------------------- ---------------------------------------1 
Segment: 12 Detector: DETOl Position: 12 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 5/4/2009 12:32:37 PM 

Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 6. 0.029 +/ 0.0047 
SE-75 264.66 0.104 +/- 0.0020 
SE-75 279.54 0.112 +/- 0.0024 
SE-75 400.66 0.153 +/ 0.0033 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:13:21 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

59.59 Y 462 106 1. 05 121.02 8.936E-005 5.75 
99.05 68 122 1.18 199.87 1.195E-004 26.63 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



8e,1£ Ab~orption Report for LL85401489TRU 6/3/2009 2,24:28 Page 25 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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I-~----~----~----~-- ---- ---~- --~~----~ ----- --------~- ----- ---- --I 
I Segment 13 Results 1 

I-~~ --------~----- ---------- 1 

Segment; 13 Detector; DET01 Position; 13 
C:\canberra\NDA2k\Data\aOOQ0371_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P013_S013 

Acquisition Start; 5/4/2009 12:35:49 PM 
Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1;39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.006 +/- 0.0013 
SE~75 264.66 0.044 +/- 0.0010 
SE-75 279.54 0.047 +/- 0.0012 
SE-75 400.66 0.074 +/- 0.0019 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 6/3/2009 2:14:08 PM 

peak Analysis From Channel; 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.56 Y 263 78 1.07 120.96 5.336E-OOS 7.88 
558.45 16 1 0.68 1117.89 1.127E-004 26.24 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----- ----------1 
1 

1 --------------  -

Segment 14 Results 
------------  -------------- 

1
-----1 

Segment: 14 Detector: DET01 Position: 14 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 5/4/2009 12:39:01 PM 
Elapsed Live Time: 119.34 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Cal ibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.022 +/ 0.0043 
SE-75 264.66 0.086 +/ 0.0017 
SE-75 279.54 0.090 +/- 0.0020 
SE-75 400.66 0.128 +/- 0.0029 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2: 14: 12 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.56 Y 87 32 0.98 120.95 2.353E-006 14.09 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ~ Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-----------------------------------------------------------------------1 
1 Segment 15 Results 1 
1-----------------------------------------------------------------------1 

Segment: 15 Detector: DET01 Position: 15 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P015_S015 

Acquisition Start: 5/4/2009 12:42:12 PM 
Elapsed Live Time: 119.35 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75 11 

Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.021 +/- 0.0043 
SE-75 264.66 0.083 +/- 0.0016 
SE-75 279.54 0.090 +/- 0.0020 
SE-75 400.66 0.129 +/- 0.0029 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:14:16 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.67 Y 97 44 0.93 121.19 1.988E-006 14.08 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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!---------------------------------- ------------- ------ ------ ------ -I 
1 Segment 16 Results 1 

1-- ----- ------------ -------------- ------ ------ -.----- ----- -----1 
Segment: 16 Detector: DET01 Position: 16 
C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/4/2009 12:45:24 PM 

Elapsed Live Time: 119.35 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.127 +/- 0.0082 
SE-75 264.66 0.280 +/- 0.0050 
SE-75 279.54 0.290 +/- 0.0055 
SE-75 400.66 0.351 +1- 0.0068 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:15:37 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.64 Y 81 38 0.87 121.13 6.35SE-005 15.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +1- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- ------- -------------- ------- ------- ------ ------- ------- ------1 
Sum of Segment NID Results1 

Category: Segmented 	 I1
1------ ------ ------- ------- ------------------------------ ------ ---I 

C:\Canberra\NDA2k\Data\00000371_CNTR0001_DCAT0002_PROCOOAK.CNP 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.96E+OOl +- 6.23E-OOl 1.S6E+OOO +- 4.24E-002 

Beta: 1.96E+002 +- I.S3E+OOl Alpha: 1.OOE+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 3.983E-002 +1- 2.3% < S.857E-007 < 1.836E-OIS 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 2.648E-002 +1 2.2% < 3.894E-007 < 4.183E-012 
Al-26 < 5.090E-002 +1- lS.O% < 7.486E-OO? < 2.678E-006 
K-40 < 4.84SE-OOI +/- 5.3% < 7.12SE-006 < 7.SS8E-002 
Co-57 < 2.892E-OOl +/- 3.9% < 4.2S3E-006 < 3.384E-Oll 
Co-50 < 4.3S8E-002 +/- 2.0% < 6.453E-007 < 3.848E-Oll 
Se-7S < 8.603E-002 +/- 1. 9% < 1. 26SE-006 < S.919E-012 
Kr-8S < 8.960E+OOO +/ 3.2% < 1. 31BE-004 < 2.2S8E-008 
Sr-90 3.489E-OOI +/- 11.1% S.13lE-006 2.S29E-009 
Sb-12S < 1. 3l2E-OOl +/- 2.3% < 1.930E-006 < 1.262E-OIO 
Ba-133 < 7.3l3E-002 +1- 1. 8% < 1.075E-006 < 2.889E-OI0 
Cs-134 < 3.6l1E-002 +/- 2.1% < S.310E-007 < 2.75SE-Ol1 

? 	 Cs-137 3.489E-OOI +/- 11.1% 5.131E-006 3.977E-009 
Eu-lS2 < l.l72E-OOl +/- 2.3% < 1. 723E-006 < 6.584E-010 
Eu-lS4 < 7.560E-002 +1 2.4% < 1.112E-006 < 2.83SE-OIO 
Ho-166m < 4.SS9E-002 +/- 2.4% < ?.190E-007 < 2.71SE-OOB 
Bi-207 < 2.77BE-002 +/- 2.1% < 4.086E-007 < 5.056E-OI0 
Pb-210 < 8.814E+OO3 +/- 309.7% < 1. 296E-OOI < L 146E-004 
Ra-226 < 6.554E-002 +/- 2.4% < 9.638E-007 < 6.S54E-008 
Ac-227 < 2.885E-OOI +/- 8.3% < 4.243E-006 < 3.953E-009 
Th-230 < 1. 355E+OO2 +/- B.6% < 1.992E-003 < 6.639E-Q03 
Pa-231 < 1.795E+OOO +/. 11.2% < 2.639E-005 < 3.75IE-005 
Th-232 < 7.89IE-002 +/- 2.3% < 1.160E-006 < 7.110E-OOI 
U-232 < 7.89IE-002 +/- 2.3% < 1.l60E-OOG < 3.654E-009 
U-233 < 9.B80E+OO2 +/- 2.7% < 1.4S3E-002 < 1.OO8E-OOl 
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Pa-234 < 1.631E-OOl +/- 12.3% < 2.399E-006 
Pa-234m < 2.210E+OO2 +/ 2.H < 3.251E-003 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 1.465E+OOO +/ - 10.5,!; 2.1S4E-OOS 6.69SE-OOl 
Np-237 2.392E+OOO +/- 7.6% 3.518E-005 3.349E-003 
Pu-238 < 5.974E+OO3 +/- 2.7% < 8.785E-002 < 3.4S3E-004 
U-238 < 4.681E+OOO +/- 2.4% < 6.BS4E-005 < 1.376E+OOl 
Pu-239 1.232E+OO6 +/ 3.2% 1.S12E+OOl 1.959E+OOl 
Pu-239B < 6.583E+OO3 +/ 5.2% < 9.68IE-002 < 1.047E-00I 
U-239 < S.698E+004 +/- 36S.S% < S.380E-OOI 
Pu-240 < 8.626E+003 +/- 5.H < 1.269E-OOI < 3.752E-002 

? 	 AJn-241 2.737E+OO5 +/- 5.H 4.025E+000 7.883E-002 
AJn-241B 1.829E+OO5 +/- 3.0% 2.690E+00O S.268E-002 
Pu-241 1.001E+OO5 +/- 33.0% 1. 473E+OOO 9.633E-004 
Pu-241B 8.421E+OO5 +/ 3.6% 1. 238E+OOI S.101E-003 
Pu-242 < O.OOOE+OOO +/- 0.0% < O,OOOE+OOO < O.OOOE+OOO 
AJn-243 < 3.163E-OOI +/- 1.9% < 4.652E-006 < 1.566E 006 
Cm-243 < 3.263E-OOI +/ 3.4% < 4.798E-006 < 6.264E-009 
Cm-244 < 4,387E+OO4 +/- 14.2% < 6.4S2E-OOI < S.3S2E-004 
Cm-245 < 5.490E-OOI +/- 7.7% < 8.074E-006 < 3.157E-006 
Cm-247 < 5.895E-002 +/- 8.6% < B.669E-007 < 6.308E-004 
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Nuclide 

Cf-249 

Cf-251 


? 
X 

* 

< 


@ = 


Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

< 5.984E 002 +/- 3.6% < B.BOOE-OO? < 1.448E-008 
< 2.99?E-001 +/- 5.6% < 4.407E-006 < 1.873E-00? 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software Version: NDA 2000 V.4.0 
Item ID: LL85401489TRU Analysis Date: 5/4/2009 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 68000.0 g 
Pu mass 2.09E+00I +- 4.46E+000 g 
TRU Alpha Activity 1.84E+00O +- 2.9SE-OOI ei 
TRU Activity Concentration 2.70E+004 +- 4.34E+OO3 nei/g 
Pu-239 Equivalent Activity 1. 88E+OOO +- 2.96E-OOI ei 
Pu-239 FGE 2.01E+OOI +- 4.4SE+OOO 9 
Decay heat 5.78E-002 +- 9.20E-003 W 

Activity 
Nuclide Mass Activity Uncert. MDA 

9 ei ei ci 

SR90 2.S3E-009 3.49E-007 8.7SE-008 O.OOE+OOO 
eBB7 3.98E-009 3.49E-007 8.7SE-008 6.84E-008 
U233 <LLD <LLD O.OOE+OOO 9.88E-004 
U234 <LLD <LLD O.OOE+OOO O.OOE+OOO 
U235 6.70E-OOI 1.47E-006 3.64E-007 2.91E-007 
NP237 3.35E-003 2.39E-006 5.68B-007 3.22B-007 
PU238 2.02E-003 3.50EOO2 1. 57E-002 1. 23E-004 
U238 <LLD <LLD O.OOE+OOO 4.68E-006 
PU239 1. 96E+OOI 1.Z3E+OOO 2.80E-OOI 4.3ZE-003 
PU240 1.29E+OOO 2.95E-OOI 6. 84E- 002 1.04E-003 
AM241 7.88B-002 2.74E-OOI 6.3IE-002 1.03E-004 
PU241 2.18E-002 2.26E+OOO 5.39E-OOI 7.93B-003 
PU242 9.11B-003 3.61E-005 9.12B-006 O.OOE+OOO 

Errors quoted at 1. 000 

Operator: Date: _6-3-0.'1 

ITR: Date: " I(~(t!'j 
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1-------------------------- --------	 --------- -----1
! 	 Summed Segment Spectra Results I

Category: Segmented 

C,\Canberra\NDA2k\Data\00000371_CNTROOOl_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 118.18 sec Elapsed Real Time, 120.00 sec 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/gl 9 


n on Fe < 9.190E-002 +/- 1. 0% < 1.351E-006 < 4.237E-015 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 9.599E-002 +/ - 1.1% < 1.412E-006 < 1. SI7E- 011 
Al-26 < 1.008E-00l +/ - 6.5% < 1.482E-006 < S.302E-006 
K-40 1.968E+000 +/ 17 .1% 2.89SE-00S 3. 07lE- 001 
Co-57 < 5.558E-00I +/- 1. 5% < 8.173E-006 < 6.503E-Oll 
Co-60 1.839E-00I +/- 14 .0% 2.70SE-006 1.6l3E-010 
Se 75 < 3.707E-00I +/- 1. 0% < S.452E-006 < 2.550E-Oll 
Kr-85 < 3.345E+OOI +/ - 2.4% < 4.919E-004 < 8.430E-008 
Sr-90 < 1. 207E- 001 +/ - 0.7% < 1.775E-006 < 8.749E-OIO 
Sb-125 < 4.885E-00I +/- 1.3% < 7.l84E-006 < 4.700E-OIO 
Ba-133 < 2.95lE-OOl +/ 0.8% < 4.339E-006 < 1.165E-009 
Cs-134 < 1.041E-00l +/ - 0.7% < 1. 53lE-006 < 7.944E-Oll 

X Cs-137 
Eu-152 < 4.139E-OOI +/- 1.7% < 6.087E-006 < 2.326E-009 
EU-154 < 2.74lE-00l +/- 1. 4% < 4.03IE-006 < 1.028E-009 
Ho-166m < 1.637E-00I +/ - 1.6% < 2.408E-006 < 9.104E-008 
Bi-207 < 1.133E-OOl +/- 0.7% < l. 667E-006 < 2.063E-009 
Pb-2l0 < 5.852E+003 +/ 11.3% < 8.606E-002 < 7.607E-00S 
Ra-226 < 2.47SE-OOI +/- 1.3% < 3.640E-006 < 2.475E-007 
Ac-227 < 1. 34SE+OOO +/- 8.2% < 1.978E-005 < 1. 842E- 008 
Th-230 < 6.768E+OO2 +/- B.2% < 9.952E-003 < 3.3l6E-002 
Pa-23l < 7.297E+OOO +/- 11.1% < 1. 073E-004 < 1.S2SE-004 
Th-232 < 3.463E-OOI +/- 1.1% < 5.093E-006 < 3.l2lE+00O 
U-232 < 3.463E-OOI +/ 1.1% < 5.093E-006 < 1.604E 008 
U-233 < 5.065E+OO3 +/- 1.4% < 7.448E-Q02 < 5.166E-OOI 
Pa-234 < 5.l78E-OOl +/- l2.H < 7.614E-006 
Pa-234m < 6.465E+OO2 +/- 1.5% < 9.508E-003 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S 9.727E-OOI +/- 15.0% 1.430E-OOS 4.445E-OQI 
Np-237 2.572E+OOO +/- 7.6% 3.7B2E-005 3.60lE-003 
Pu-238 < 3.113E+004 +/ - 1.4% < 4.578E-OOI < 1. 799E-C03 
U-238 < 1.014E+OOI +/- 1.6% < 1.491E-004 < 2.981E+OOI 
pU-239 1.13SE+OO6 +/ 2.0% 1.668E+00l 1.804E+OOl 
Pu-239B < 2.886E+004 +/- 3.2% < 4.245E-OOI < 4.589E-00I 
U-239 < 1. 270E+OO4 +/- 15.0% < 1. 86BE-OOI 

X 	 Pu-240 
Am-241 2.538E+005 +/ - 4.8% 3.732E+00O 7.309E-002 
Am-241B 1.591E+OOS +/ 2.5% 2.339E+OOO 4.58IE-002 
Pu-241 2.603E+OO5 +/- 15.6% 3.828E+000 2.504E-003 
Pu-24lB 6.864E+OO5 +/- 2.6% 1. 009E+00I 6.603E-003 
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Pu··242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 431E+OOO +/ 1.1% < 2.104E-OOS < 7.082E-006 
Cm-243 < 1.476E+00O +/ 3.0% < 2.170E-00S < 2.833E-008 
Cm-244 < 1. 289E+005 +/ 13.9% < 1.896E+OOO < 1.573E-003 
Cm-24S < 2.769E+OOO +/ 7.4% < 4.071E-005 < 1. 592E-OOS 
Cm-247 < 2. 191E- 001 +/ 8.4. < 3. 221E- 006 < 2.344E-003 



- -- --
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 2.209E-OOI +/ 3.1% < 3.249E-006 < 5.346E-OOS 
Cf-251 < 1.S29E+OOO +/- 5.3% < 2.24eE-005 < 9.55SE-007 

? : Nuclide is part of an undetermined solution 

X ~ Nuclide rejected by the interference analysis 

• Nuclide was manually edited 

< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.80E+00I +- 3.69E-00I 2.99E+000 +- 3.6SE-002 


Beta: 2.83E+002 +- 4.46E+OOO Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (9) 

-

129.30 2.0SE+000 +- 4.04E-002 
203.55 4.1SE+OOO +- 1. 4eE-OOI 
375.05 8.30E+000 +- 1.34E-001 
413.71 9.47E+OOO +- 1.66E-OOI 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: LL8540l489TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass Activity 
g Ci 

SR90 <LLD <LLD 
CS137 <LLD <LLD 
U233 <LLD <LLD 
U234 <LLD <LLD 
U235 4.45E-00I 9.73E-007 
NP237 3.60E-003 2.57E-006 
PU238 1. 86E-003 3.22E-002 
U238 <LLD <LLD 
PU239 1.80E+00l 1.13E+000 
PU240 1.18E+000 2.72E-00I 
AM241 7.3lE-002 2.54E-00I 
PU241 2.00E-002 2.08E+000 
PU242 8.39E-003 3.33E-005 

Errors 

Operator: 

MEASURED 

68000.0 g 
1.93E+00l +
1.69E+000 +
2.49E+004 +
1. 73E+000 +
1.84E+00l +
5.33E-002 +

Activity 
Uncert. 

Ci 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
2.63E-007 
6.llE-007 
1.44E-002 
O.OOE+OOO 
2.56E-00I 
6.26E-002 
5.84E-002 
4.94E-00I 
8.36E-006 

Date: 

ITR: Date: 

Location:LLNL 
Software Version: 
Analysis Date: 

NDA 2000 V.4.0 
5/4/2009 

4.08E+000 g 
2.7lE-00l Ci 
3.98E+003 nCi/g 
2.7lE-00l Ci 
4.08E+000 g 
8.43E-003 W 

MDA 
Ci 

O.OOE+OOO 
1. 2lE-007 
5.06E-003 
O.OOE+OOO 
4.77E-007 
6.30E-007 
1.66E-004 
1.01E-005 
5.86E-003 
1.40E-003 
7.0lE-005 
1.08E-002 
O.OOE+OOO 

6-3-0' 

G,U~(CB 




Automated ITR for LL85401489TRU 6/3/2009 2:25:00 PM Page 42 

1 ------  -I 
1 Automated Independent Technical Review 

1

1---------- -I 
counter ID: SGS with Trans. Count Type: Assay - 55 Gal Galv 23.8 
Container ID: LL85401489TRU Assay Date: 5/4/2009 
Waste Matrix Code: 
Sequence Number: 371 

1--- .-------------------------- -------------------------------
IData Combiner Analysis: 

1 Input combination 2: only Isotopics input data are valid. C?~ 


1 Source of results is undefined. 
1----- -- ---------------------------- - ----------------------------- -I 
DISPOSITION: 

1----- --- ----------------------------- -------------------------- 
!MGA Analysis: 

1 Note: The measured and declared isotopics are inconsistent. ~1< 
1------- ----------------------------- --------------------------- 
DISPOSITION: 

1---------
IGamma Analysis: 

1 Analysis Status: No errors. 

1 Ratio of Pu-239 414 to 129 keV line activities is above the 

1 Spectrum Validity Check engine has suggested data review. 

1 Pu-239/Am-241 ratio is less than the lower limit of 100.00 

1------
DISPOSITION: 

1-----
Segment Data Review: 

Segment: 
Segment: 
Segment: 

I Segment: 
1 Segment: 
1 Segment: 
1 Segment: 

Segment: 
Segment: 
Segment: 
Segment: 

I Segment: 
1 Segment: 
1 Segment: 

1 OK 
2 OK 
3 OK 
4 OK 
5 OK 
6 OK 
7 OK 
8 OK 
9 OK 

10 OK 
11 OK 
12 OK 
13 OK 

- 1 

oK.. 
1 

1 
limit of 2.50 1 

fJ)K 
--I 

1 

1 

I 
I 

I 

14 Analysis Warnings: ok . tJ, ~dr'J;f:a . i 
Reference Peak Error 5: The reference peak correction was less than 1.1 

Segment: 15 Analysis Warnings: 1 

Reference Peak Error 5: The reference peak correction was less than 1.1 
Segment: 16 OK 1fJK. J.k fJdlv;~. 



1- - -
• DISPOSITION: 

1--- - ----------- ------------ ------------ ----------- ---------- - -I 
I Miscellaneous: 1 

1 1 

1
1---- ----------- -------- - ----------- - --------- -----------

1

----I 
DISPOSITION: 

1----- -----------------1 

Expert Review by :-J..~~~~..j-,f-J~L:..::--=--::'-'-;f,.;--- Date: --"k!.----=j'~-.'='o=_,,1_7--
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1----------
i 
1-- -----------

Radioassay Data Sheet 

Engine Version: MMRes. Cmb. Vl.2 

Assay Instrument: 
Analysis Method: 
Item 10: 

SGS with Trans. 
CCP-TP-019 Rev 4 
LL85401489TRU 

Location:LLNL 
Software version: 
Analysis Date: 

NDA 2000 
5/4/2009 

V.4.0 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/4/09 Declared date = 5/4/09 
Low energy spectrum sensitivity 30.0% Total counts = 7.183E+005 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.3328 Cd g/cm2 1.6666 FWHM at 122 keV = 588 eV 
QFIT 1.00 FWHM at 208 keV 723 eV 
NQFIT = 1. 00 

Isotope analysis at 
Isotope Relative %. % Relative ,. Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000103 39.1 38.9 0.0929 39.S 0.00967 38.69 0.01052 42.11 
Pu-239 1. 000000 0.0 2.2 900.0766 7.0 93.69534 0.29 93.62256 0.29 
Pu-240 0.065610 4.B 4.2 59.0541 7.8 6.14735 4.44 6.14770 4.44 
Pu-241 0.001111 7.3 6.6 1.0000 0.0 0.10410 7.14 0.17571 12.05 
Pu-242 (New alg. ) Q.4184( 11) 0.04356 ( 11) 0.04351 ( 10) 
Am-241 0.010827 2.4 1.1 9.7447 6.7 1. 01439 2.27 1.03146 2.30 
U-235 0.075292 26.9 27.0 7,05448 26.97 7,05419 26.96 

Pu-240 effective (meas. date) 6.245 +/- 4.84% 
Am-241 separated about 48.548 +/- 0.524 years ago 
Am/Pu-241 weight ratio = 9.74471 +/- 6.69% 

Messages: 

Lead x-rays detected, 
Calculations in MGAABS didn't converge: results may be suspect. 
PU-241/Pu-239 efficiency changed in MGACAL by 6%. ~ 

Notes : * ; Error in ratio 
Errors quoted at 1,000 sigma 
MGA sigma defaulted to 1 

Date: 6 - 5- ojReviewed by: 
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1------ ------ ------------- ------ ------ - ------ -------------1 
NDA 2000 Assay Report 1

1----- ----- ------ ------- ------ ------ ---------------1 
************************* Item Information ************************ 

Item ID, LL85234274TRU Count Sequence Number: 372 
Operator: RHWM2\RHWM 
Assay Start: 5/4/2009 1:24:46 PM 
Description 1: LL65234274TRU 
Description 2: 
Location:LLNL 
comment; 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 88.6 kg Net: 64.8 kg 
Container; Volume: 208.0 1 Full , 100.0 % 
Density: 0.310 kg /l 

*******.**************** System Configuration 

Counter: SGS with Trans. 
Segments: Number, 16 Offset, o 
Scanning Platform: Start, 934 mm Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type; standard 
Transmission Source! Se-75 Trans. o 

Errors quoted at 1.000 sigma 



Segment Results Report for LL85234274TRU 6/3/2009 2 

~----------------~------------ ------ --------------------- --------i 
Segment 1 Results 1 

---- --------------- ------ -------------- -------------- ------- -----1 
Segment: 1 Detector: DETOI Position: 1 
C:\Canberra\NDA2k\Data\00000372_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_POOl_SOOI 

Acquisition Start: 5/4/2009 1:25:48 PM 
Elapsed Live Time: 119.34 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.040 +/- 0.0044 
SE-75 264.66 0.078 +/- 0.0015 
SE-75 279.54 0.082 +/- 0.0018 
SE-75 400.66 0.111 +/- 0.0026 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:27:40 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.49 Y 307 69 1.22 120.82 2.957E-006 7.01 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y ~ Peak Identified by NID 
M ~ First peak in a multiplet region 
11'. Other peak in a multiplet region 
F ~ Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1- - ---- ------ ------ ------- ------ ------ ------ ------ ------ -----1 
1 Segment 2 Resul ts 1 

1--- ------ ------- ------------- ------ ------ ------ ---------------- 

Segment: 2 Detector: DETOI position: 2 
C:\Canberra\NDA2k\Data\00000372 CNTROOOI DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/4/2009 1:29:13 PM 
Elapsed Live Time: 119.32 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 5S Gal Galv 23. S 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.035 +/- 0.0044 
SE-75 264.66 0.083 +/- 0.0016 
SE-75 279.54 0.086 +/- 0.0019 
SE-75 400.66 0.120 +/- 0.0027 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:27:44 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.64 Y 485 90 1.11 121.12 S.017E-005 5.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = Peak Identified by NrD 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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1--- ------------ ----- ----- ----- ----- ------------------ ----- ----I 
1 Segment 3 Results 
1------- ------------ ----------- ------------------ ----- ----- 

Segment: 3 Detector: DET01 Position: 3 
c:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/4/2009 1:32:25 PM 
Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.062 +/- 0.0052 
SE-75 264.66 0.117 +/- 0.0022 
SE-75 279.54 0.122 +/- 0.0025 
SE-75 400.66 0.158 +/- 0.0034 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:27:48 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency '<Uncert. 

59.63 Y 786 130 1.08 121.10 4.794E-OOS 4.28 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = Peak Identified by MID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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1- ----- ----- ----- ----- ~~~~~n~-~ ;;~~~t;---- ----- ----------- ----I 
1---- ----- ----------------- ---------------- ----- ----- ----- -------1 
Segment, 4 Detector: DETOI position: 4 
C:\Canberra\NDA2k\Data\00000372 CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003 P004_S004 

Acquisition Start, 5/4/2009 1:35:36 PM 
Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description, 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.096 +/ 0.0064 
SE-?5 264.66 0.160 +/- 0.0029 
SE-75 279.54 0.162 +/- 0.0032 
SE-7S 400.66 0.206 +/- 0.0042 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on, 6/3/2009 2,27:53 PM 

Peak Analysis From Channel, 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.59 Y 623 160 0.97 121.03 3.200E-006 5.10 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------ ------------------ ---- -------- ---- ------------- ------------1 

1----- --- ---- -----------:=g~=~:--~-~=~~~:=--- -----------------------1 
Segment: 5 Detector: DET01 Position: 5 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/4/2009 1:38:48 PM 

Elapsed Live Time: 119.29 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.026 +/ 0.0037 
SE-75 264.66 0.056 +/- 0.0012 
SE-75 279.54 0.058 +/- 0.0014 
SE-75 400.66 0.082 +/- 0.0020 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:27:57 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

59.51 Y 626 152 1.13 120.86 4.074E-005 5.02 

Reference Peak Correction factor (from 2234.4 kev peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---------------- ---- --- ---- --------- -------- ---- -------- ---- --I 
1 Segment 6 Resul ts 1 

I ---- -------- -------- ---- ---- --- ---- ---- -------- --------1 

Segment: 6 Detector: DET01 Position: 6 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 5/4/2009 1:41:59 PM 

Elapsed Live Time: 119.24 sec Elapsed Real Time: 120.00 sec 


--_.__.._._--- ----- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.021 +/ 0.0035 
SE-75 264.66 0.050 +/- 0.0010 
SE-75 279.54 0.050 +/- 0.0013 
SE-75 400.66 0.074 +/- 0.0019 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:28:04 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.63 Y 664 187 0.99 121.11 9.796E-007 5.04 
129.22 Y 32 122 0.68 260.17 1.421E-004 52.13 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



I 
II 
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1----- ------ ---.--- .. --------- -------.--
Segment 7 Results 

1------ --- ------- --- -- --- ------ --- .--.--- --- --- -------------1 
Segment: 7 Detector: DET01 Posi tion: 7 
C:\Canberra\NDA2k\Data\00000372_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/4/2009 1:45:10 PM 

Elapsed Live Time: 119.19 sec Elapsed Real Time: 120.00 sec 


--.--.--------------------~.------

*****************.*** Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.S 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.103 +/- 0.0067 
SE-75 264.66 0.171 +/- 0.0031 
SE-75 279.54 0.176 +/- 0.0035 
SE-75 400.66 0.223 +/ 0.0045 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2 :28: 13 PM 

Peak Analysis From Channel: BO to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWllM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.57 Y 1189 255 1.22 120.98 2.S0SE-006 3.66 
129.27 Y 53 189 1.02 260.26 2.137E-004 41.18 
413.97 Y 25 12 1.11 829.17 1.760E-004 28.32 

Reference Peak Correction factor (from 2234.4 kev peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region~ 

m Other peak in a multiplet region 
F =- Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 S.22E-002 +- 2.37E-002 1.94E-002 +- S.02E-003 

Beta: 1.69E+OO2 +- 9.44E+OO1 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 


Energy Mass (g) 


129.30 1.41E-002 +- S.B3E-003 
413.71 3.47E-002 +- 9.8S&-003 
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1------- --- --- ---------- --- --- --- --- ------------------ ---------1 
I Segment 8 Results 
1------ --- --- --- ---------------------- --- --- --- ------- ---------1

1 

Segment: 8 Detector: DETOI POSl tion: 8 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POOB_S008 

Acquisition Start: 5/4/2009 1:4B:22 PM 

Elapsed Live Time: 11B. 84 Sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.125 +/ 0.0072 
SE-75 264.66 0.191 +/- 0.0035 
SE-75 279.54 0.197 +/- 0.0039 
SE-75 400.66 0.236 +/- 0.0048 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:28:19 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.62 Y 3055 470 1.17 121. 08 6.1l4E-005 2.35 
M 98.88 Y 477 671 1. 34 199.54 1.673E-004 14.91 4.44 
m 103.28 Y 473 583 1.35 20B.33 1.769E··004 14.78 

129.42 Y 241 399 1. 06 260.56 2.204E-004 14.04 
M 203.63 Y 55 198 0.93 408.86 2.610E-004 21. 71 1.13 
m 208.06 Y 145 173 0.94 417.70 2.60BE-004 11.17 

332.84 Y 107 144 1.19 667.06 2.202E-004 19.33 
345.05 94 102 1.07 691. 46 2.1S3E-004 19.33 

M 375.09 Y 417 44 1. 48 751.49 2.035E-004 15.83 0.77 
m 380.26 9B 38 1.49 761.82 2.015E~004 18.64 
m 382.90 87 32 1.49 767.09 2.00SE-004 18.64 

393 .12 133 40 1. 25 787.52 1. 967E-004 11.44 
413.79 Y 371 24 1. 21 828.81 1. 896E-004 5.72 
451. 38 51 14 0.74 903.93 1. 780E-004 17.90 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by N!D 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.26E+000 +- 1.39E-001 1.06E-00l +- 8.21E-003 

Beta: 4.02E+002 +- 3.05E+001 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 6.20E-002 +- 9.03E-003 
203.55 1.32£-001 +.. 2.87E-002 
375.05 4.72E-001 +- 7.52£-002 
413.71 4.78E-001 +- 2.8BE-002 
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1-- ,--,---------- ------ ------ --- -- ---I 
! -::~~:~=--=-~:=~~=~-------------------------- I 
Segment: 9 Detector: DET01 position: 9 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/4/2009 1:51:33 PM 
Elapsed Live Time: 118.44 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.007 +/- 0.0014 
SE-75 264.66 0.026 +/- 0.0007 
SE-75 279.54 0.028 +/- 0.0009 
SE-75 400.66 0.047 +/- 0.0014 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 2:30:00 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 5541 775 1.12 121.04 4.124E-006 1. 88 
M 94.87 366 866 1. 61 191. 53 5.572E-005 10.69 2.73 
m 98.94 Y 1512 1232 1.62 199.66 6.329E-005 7.24 
m 103.32 Y 1154 1040 1.62 208.41 7.1l9E-005 7.26 

111.26 176 865 1.92 224.27 8.451E-005 26.32 
M 125.44 Y 175 455 0.89 252.62 1.041E-004 11.63 4.17 
m 129.39 Y 533 481 0.89 260.50 1. OS5E- 004 5.72 
M 203.62 Y 191 366 1. 08 408.84 1. 514E-004 9.58 1.10 
m 208.08 Y 329 354 1.09 417.74 1. 515E- 004 6.96 
M 332.82 Y 266 155 1. 35 667.02 1.342E-004 6.54 1. 01 
m 335.66 Y 138 159 1.35 672.69 1. 338E- 004 9.77 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

345.06 287 152 1.18 691. 48 1.323E-004 8.87 
M 368.47 'l 103 90 1. 3S 738.25 1. 286E-004 13.91 1.71 
m 375.08 'l 862 77 1.36 751.46 1. 275E-004 8.25 
m 380.20 154 57 1. 36 761.70 1.267E-004 11.68 
m 382.89 144 60 1.36 767.08 1.263E-004 11.68 

392.89 282 76 1.55 787.06 1. 248E-004 7.85 
413.77 'l 815 35 1.46 828.78 1. 219E-004 3.86 
422 .60 52 31 1. 24 846.42 1. 208E- 004 21.35 
451.49 110 20 1. 52 904.15 1.174E-004 11.44 
662.45 Y 60 8 1. 54 1325.71 9.881E-OOS 15.10 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y = Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.68E+000 +- 2.49E 001 4.43E-001 + 2.00E-002 

Beta: 3.31E+002 +- 1.60E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 2.79E-OOl +- 2.1BE-002 
203.55 7.93E-OOl +- 8.08E-002 
375.05 1.S6E+OOO + 1.32E-001 
413.71 1.63E+OOO +- 7.23E-002 
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!------------ --- ------------------ --- ------- -----------------------1 
i Segment 10 Results I 
1------- ------ --- --- --- --- --------------------------------------- 

Segment: 10 Detector: DETOI Posi tion: 10 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POlO_S010 

Acquisition Start: 5/4/2009 1:54:45 PM 

Elapsed Live Time: 119.56 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 O. 027--.:/ - 0.0041 
SE-75 264.66 0.061 +/- 0.0012 
SE-75 279.54 0.065 +/- 0.0016 
SE-75 400.66 0.091 +/- 0.0022 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:30:05 PM 

Peak Analysis From Channel: 90 to Channel: 9192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.62 Y 5659 778 1.13 121.09 2.571E-006 1.86 
M 94.93 276 689 1.45 191. 44 5.713E-005 12.11 2.07 
m 98.97 Y 1319 1022 1.46 199.53 6.903E-005 7.86 
m 103.29 Y 969 929 1.47 208.36 8.037E-005 7.95 

111.34 114 659 1.36 224.43 1.032E-004 34.06 
M 125.35 Y 147 501 0.94 252.42 1.408E-004 12.51 1.16 
m 129.43 Y 467 406 0.94 260.58 1.507E-004 6.04 
M 203.68 Y 134 316 1. 07 408.96 2.322E-004 11.66 1. 29 
m 208.05 Y 278 258 1.08 417.70 2.317E-004 7.59 
M 332.91 Y 254 125 1.45 667.20 1. 714E-004 6.51 1.47 
m 335.85 Y 121 127 1.45 673.07 1. 700E-004 10.03 

345.07 233 142 1.18 691.50 1.656E-004 10.39 
M 375.11 Y 667 75 1. 30 751. 52 1.523E-004 B.56 1.00 
m 380.22 141 41 1.31 761.73 1.502E-004 11. 84 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 	 382,74 151 33 1.31 766,77 1. 492E-004 11.10 

393,04 240 45 1.57 787,35 1. 453E-004 7.90 

413.77 Y 576 46 1. 22 826.77 1. 362E-004 4,71 
422.68 46 25 1.44 846.56 1.355E-004 21.16 
451,45 68 20 1.28 904.07 1.276E-004 15.72 
662.35 Y 31 8 1.73 1325.51 9.644E-005 22.78 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0,01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.31E+OOO +- 1.79E-00I 2.59E-OOI + 1.28E-002 

Beta: 3.40E+002 +- 1.78E+OO1 Alpha: 1.00E+00O +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Ener,,}' Mass (g) 
----~-

129.30 1.76E-001 +- 1.40E 002 
203.55 3.62E-001 +- 4.40E-002 
375.05 1.01E+OOO +- 8.87E-002 
413.71 1,02E+OOO +- S.27E-002 
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1-------------- ------------ ------- -------- --- --- ------------------1 
1 Segment 11 Results I 

1-------- ------- -------- ------------ ------- --- ---- -- -------- ---I 
Segment: 11 Detector: DETOI position: 11 
C:\Canberra\NDA2k\Data\00000372_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POll_S0ll 

Acquisition Start: 5/4/2009 1:57:56 PM 

Elapsed Live Time: 118.95 sec Elapsed Real Time: 120.00 sec 


********************* 

calibration Description: 
Calibration Date: 

Nuclide 

SE-75 
SE-75 
SE-75 
SE-75 

Transmission Results 

55 Gal Galv 23.8 1.75" 
3/16/2009 1:39:35 PM 

Energy 

136.00 
264.66 
279.54 
400.66 

************************** 

Transmission Ratio 

0.020 +/ 0.0035 
0.046 +/ 0.0010 
0.049 +/ 0.0013 
0.072 +/- 0.0019 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results ***k******************* 

Peak Analysis Performed on: 6/3/2009 2:30:10 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search sensitivity: 3.00 

Energy ID Net Peak Continuum FWllM Peak 
lkeV) Area Counts (keV) centroid 

59.65 Y 4901 662 1.14 121.14 
M 99.00 Y 403 475 1.29 199.77 
m 103.01 Y 363 397 1.30 207.78 
M 125.37 Y 158 275 1. 26 252.47 
m 129.42 Y 231 287 1.26 260.56 

208.11 Y 76 132 1.29 417.80 
375.08 Y 90 42 1.17 751.47 
382.87 28 24 0.55 767.03 
413.74 Y 110 10 1.17 828.71 

Peak 

Efficiency 


2.462E-006 
7.034E-005 
8.107E-005 
1.358E-004 
1. 439E-004 
2.009E-004 
1.426E-004 
1.404E-004 
1.328E-004 

Reference Peak Correction factor (from 2234.4 keV peak) is 

y = Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 

1.01 

Net Area Fit 
~Uncert. 

1. 95 
17.66 2.23 
17.36 
24.20 0.57 
22.48 
24.58 
15.27 
33.26 
10.69 

+/- 0.01 
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***************** self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.44E-001 +- 4.29E-002 1.44E-001 +- 1.26E-002 

Beta: 1.31E+002 +- 4.8SE+001 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 9.11E-002 +- 2.10E-002 
375.05 1.4SE-001 + 2.23E-002 
413.71 2.03E-001 + 2.21E-002 



Segment Results Report for LL85234274TRU 6/3/2009 2:32:42 PM Page 24 

1- -------- ---- ----- ------ ------------- ------------- ------- 
. Segment 12 Results I1---- -------- -------- ---- ----------------- ----------------- -------1 

Segment: 12 Detector: DET01 Position: 12 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 5/4/2009 2:01:08 PM 

Elapsed Live Time: 119.00 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.051 +/- 0.0049 
SE-75 264.66 0.100 +/- 0.0019 
SE-75 279.54 0.108 +/- 0.0023 
SE-75 400.66 0.137 +/- 0.0030 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on! 6/3/2009 2:30:14 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 y 6563 881 1.15 121.01 1. 038E-004 1. 77 
M 98.98 Y 386 332 1.39 199.74 1. 374E-004 17.15 1.77 
m 103.16 Y 345 306 1. 40 208.12 1.423E-004 15.69 

129.48 Y 89 256 0.92 260.68 1. 702E-004 29.70 
208.15 Y 61 69 1.43 417.68 2.13SE-004 18.84 
374.99 Y 40 26 1. 20 751.28 1.788E-004 25.24 
413.60 Y 26 9 0.88 828.85 1. 685E-004 25.56 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 00 +/- 0.01 

y Peak Identif ied by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorpcion Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

pU-239 5.03E-002 +- 1.54E-002 3.70S-002 +- 5.8SS-003 

Beta: 6.76E+001 +- 6.67E+00l Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 2.9SE-002 + 8.87E-003 
375.05 5.15E-002 +- 1.30E-002 
413.71 3.78E-002 +- 9.71E-D03 

j 

I 

I 


I 
r 

t 
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------------------ ---------- ------- ---------- -------------- --I 
Segment 13 Results 1!1-------------- ------ -------------------------- ----------------------1 

Segment; 13 Detector: DETOI Position: 13 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 5/4/2009 2:04:20 PM 

Elapsed Live Time: 119.03 sec Elapsed Real Time: 120.00 sec 


.-..-.-..-.-
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.065 +(- O. 0053 
SE-75 264.66 0.116 +/- 0.0022 
SE-75 279.54 0.119 +/- 0.0025 
SE-75 400.66 0.155 +/- 0.0033 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed an: 6/3/2009 2:30:18 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 6500 982 1.12 121. 01 9.393E-005 1. 79 
M 98.86 Y 337 349 1.21 199.51 1.495E-004 16.33 1.12 
m 103.07 Y 274 226 1.22 207.91 1.550E-004 16.49 
M 125.27 Y 121 131 1.14 252.27 1.798E-004 23.25 1.28 
m 129.44 Y 192 199 1.15 260.61 1.835E-004 20.67 

207.99 Y 45 94 0.99 417.57 2.197E-004 35,53 
375.09 Y 47 23 1.16 751.49 1.789E-004 21. 35 
413.66 Y 26 12 0.65 828.57 1. 679E-004 28.66 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



S~lf Abporption Report for LL85234274TRU 6/3/2009 2:32:43 Page 27 ! 

***************** self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) IAbsorption correction model: FULL 

! 
Nuclide Corrected Mass (g) Uncorrected Mass (g) t 

Pu-239 - correction not done - 5.06&-002 +- 6.90&-003 

Beta: -4.79E+001 +- 5.25E+001 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in attempted correction: 3 I, 

~,
Energy Mass (g) r 



Segment Results Report for LLB5234274TRU 6/3/2009 2:32:44 PM Page 2B 

1--------- ----- ----------- ---------- ----- ----------- --------------[
[ 
! --  -----  ---------- 

Segment 14 Results 
----  ----  ----------  ---  ----  ---- 

1 

-----1 

Segment: 14 Detector: DETOl Position: 14 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 5/4/2009 2:07:32 PM 
Elapsed Live Time: 119.15 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.186 +/- 0.0089 
SE-75 264.66 0.272 +/- 0.0049 
SE-7S 279.54 0.280 +/ 0.0053 
SE-7S 400.66 0,329 +/- 0.0064 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:30:28 PM 

Peak Analysis From Channel: eo to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 3779 598 1.06 121.06 4.529E-006 2.17 
M 125.32 Y 60 116 1. 06 252.37 2.434E-004 28.54 1. 01 
m 129.51 Y 128 130 1.07 260.75 2.S78E-004 24.23 

374.80 Y 32 20 1. 37 750.91 2.1S3E-004 27.29 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 00 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3,85E-002 +- 1.68E-002 3.04E-002 +- 5.57E-003 

Beta: 4.06E+OOl +- 7.24E+OO1 Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 


Energy Mass (9) 

-

129.30 2.S2E-002 +- 6.S9E-003 
375.05 3,46E-002 +- 9.46E-003 
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1--- ------------------------------ --- --- --- --- --- ----------------1 
1 Segment 15 Results 1
1------------------------------------------------- --- --- --- --- --- -I 

Segment: 15 Detector: DET01 Position: 15 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOQAG_ANLZ0003_POI5_S015 

Acquisition Start: 5/4/2009 2:10:43 PM 

Elapsed Live Time: 119,29 sec Elapsed Real Time: 120,00 sec 


********************* Transmission Results ************************** 

Calibration Description: S5 Gal Galv 23,8 1,75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

-.-
SE-75 136,00 0,364 +/- 0.0131 
SE-75 264.66 0,476 +/- 0.0085 
SE-75 279.54 0.487 +/- 0.0090 
SE-75 400,66 0.539 +/- 0,0102 

Errors quoted at 1,000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:30:32 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59,56 Y 1159 227 1, 15 120,97 4,985E-006 3,66 
103.12 Y 29 113 0,65 208.00 1, 805E-004 55,63 

Reference Peak Correction factor (from 2234,4 keV peak) is 1,00 +/- 0,01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m • Other peak in a multiplet region 
F Fitted singlet 
? • Adjacent peak noted 

Errors quoted at 1,000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for LL85234274TRU 6/3/2009 2,32:47 PM Page 32 

1 ------------ ----- ------ ------ ----- ---I 
Segment 16 Results I1

1---------------------- ------------ ------ --------1 

Segment: 16 Detector: DET01 Position: 16 
C,\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/4/2009 2:13:55 PM 

Elapsed Live Time: 119.34 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: S5 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.411 +/- 0.0144 
SE-75 264.66 0.541 +/- 0.0097 
SE-75 279.54 0.549 +/- 0.0101 
SE-75 400.66 0.599 +/- 0.0113 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:30:37 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.56 Y 236 84 1.11 120.96 1.009E-004 8.79 

Reference Peak Correction factor (from 2234.4 kev peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

I 
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1--- --- --- --- ------------------ ------------------  ----------------1
! 	 Sum of Segment NID Results I 
I 	 Category: Segmented
1-------------- --------------- ------- --------------------------------1 

C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002 PROCOOAK.CNF 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3 : 
There are not enough peaks to do the calculation 

Absorption correction model: 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.107E-002 +/- 2.1% < 4.794E-007 < 1.432E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 3.863E-002 +/- 2.3% < 5.961E-007 < 6.103E-012 
Al-26 < 4.034E-002 +/- 18.0% < 6.226E-007 < 2.122E-006 
K-40 < S.083E-00I +/ 5.6% < 7.844E-006 < 7.930E-002 
Co-57 < 7 .19lE- 002 +1- 4.5% < 1.llOE-006 < 8.413E-012 
Co-60 < 4_637E-002 +/- 2.0% < 7.1SSE-007 < 4.066E-Oll 
Se-7S < S.905E-002 +1- 2.3% < 9.ll3E-007 < 4.063E-012 
Kr-85 < 7.296E+000 +1- 3.2% < 1.126E-004 < 1.838E-008 
Sr-90 2.479E-00I +1- 12.8% 3.825E-006 1. 797E-009 
Sb-125 < 7. 371E- 002 +/- 2.2% < 1.137E-006 < 7.09lE-Oll 
Ba-l33 < 4.928E-002 +/- 1.8% < 7.605E-007 < 1. 947E-OI0 
Cs-134 < 2.7S1E-002 +/ - 2.8% < 4.245E-007 < 2.099E-Oll 

? 	 Cs-137 2.479E-00I +/- 12.8% 3.825E-006 2.826E--009 
Eu-15Z < 9.092E-002 +/- 1. 8% < 1.403E-006 < 5.ll0E-01O 
Eu-lS4 < 8.738E-002 +/ - 2.1% < 1. 348E-006 < 3.277E-OIO 
Ho-166m < 3.S97E-002 +/- 3.7% < S.SSIE-007 < 2.000E-008 
Bi-207 < 2.247E-002 +/- 2.8% < 3.468E-007 < 4.090E-OIO 
pb-210 < 4.184E+003 +/- 309.7% < 6.457E-002 < 5.439E-OOS 
Ra-226 < 5.692E-002 +/- 2.5% < 8.784E-007 < 5.692E-008 
Ac-227 < 2.Z23E-00I +/ - 8.5% < 3.43IE-006 < 3.046E-009 
Th-230 < 8.667E+00I +/ - 99.7% < 1.337E-003 < 4.247E-003 
Pa-23I < 1.184E+OOO +/ - 11.3% < 1. 827E-OOS < 2.475E-005 
Th-232 < 6.141E-002 +/ - 2.6% < 9.477E-007 < 5.533E-00I 
lJ-232 < 6.14IE-OOZ +/- 2.6% < 9.477E-007 < Z.843E-009 
lJ-233 < 7.031E+002 +/- 4.1% < 1.0S5E-002 < 7.I72E-OOZ 
Pa-Z34 < I.S72E-OOI +/- 43.9% < 2.426E-006 
Pa-234m < 2.174E+002 +/- 2.3% < 3.35SE 003 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.108E-002 +/- 4.1% < 9.426E-007 < 2.79IE-002 
Np-237 < 9.663E-002 +/- 2.2% < 1.491E-006 < 1.353E-004 
Pu-238 < 4.S43E+003 +/- 4.3% < 7.010E-002 < 2.626E-004 
U-238 < 3.868E+OOO +/ 2.4% < 5.969E-OOS < 1.137E+00I 
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Pu-239 4.841E+005 +1 4.4% 7.470E+00O 7.697E+OOO 
PU-239B < 3.490E+OO3 +1  18.8% < 5.386E-002 < 5.54SE-002 
U-239 < 2.495E+OO4 +/ - 368.5% < 3.851E-001 
Pu-240 5.195E+OO2 +1  55.9% 8.017E-003 2.260E-003 
Am-241 6.102E+OO4 +1  12.3% 9.417E-001 1. 757E-002 
Am·241B 5.016E+OO4 +1 7.0% 7.741E-OOl 1.445E-002 
Pu-241 < 2.315E+OO4 +1 4.3% < 3.572E-OOl < 2.227E-004 
Pu-241B 2.119E+OOS +/  5.1% 3.270E+000 2.039E-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.294E-001 +1 2.2% < 3.539E-006 < 1.13SE-006 
Cm-243 < 2.366E-OOl +1  3.6% < 3.651E-006 < 4.S42E-009 
Cm-244 < 2.717E+OO4 +1 14.2% < 4.192E-001 < 3.314E-004 
Cm-24S < 4.010E-OOl +1  8.4% < 6.18SE-006 < 2.306E-006 
Cm-247 < 5.030E-002 +1 S.7% < 7.763E-007 '" 5.382E-004 

i 

I 
~ 

I 

! 

i 

r 
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Nuclide Total Activity %Error concentration 
(uei) (uei/g) 

ef -249 < 3.915E-002 +/- 3.5% < 6.041E-007 
ef-251 < 2.234E-OOl +/- 6.6% < 3.447E-006 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< ~IDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

PM Page 36 

Mass 
g 

< 
<: 

9.474E-009 
1. 396E-007 
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******************** Radioassay Data Sheet 

Engine Version; TMU Gamma 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS operating Procedure 

Item 1D: LL85234274TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 64800.0 9 
Pu mass 8.19E+000 +
TRU Alpha Activity 7.06E-00I +
TRU Activity Concentration 1.09E+004 +
Pu-239 Equivalent Activity 7.19E-001 +
Pu-239 FGE 7.73E+000 +
Decay heat 2.22E-002 +

Activity 
Nuclide Mass Activity Uncert. 

g Ci ci 

SR90 1. 80E-009 2.48E-007 6.29E-008 
CS137 2.83E-009 2.48E-007 6.29E-00B 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
PU238 2.90E-003 5.01E-002 1. 37E-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 7.70E+OOO 4.84E-001 1. 08E-001 
PU240 4.83E-001 1.11E-00I 2.59E-002 
AM241 1.76E-002 6.l0E-002 1.53E-002 
PU241 B.46E-003 8.79E-001 2.14E-001 
PU242 3.10E-003 1.23E-005 3.12E-006 

Oper Date: 

ITR: Date: 

******************** 

lw5 

Location:LLNL 
Software version
Analysis Date: 

: NDA 2000 V.4.0 
5/4/2009 

1.72E+00O 9 
1.13E-001 Ci 
1.75E+003 nCi/g 
1.l3E-001 ci 
1.72E+000 g 
3.52E-003 W 

MDA 
ci 

O.OOE+OOO 
4.B7E-008 
7.03E-004 
O.OOE+OOO 
6.1lE-008 
9.66E-OOB 
3.62E-004 
3.87E-006 
3.49E-003 
8.02E-004 
4.41E-005 
6.34E-003 
O.OOE+OOO 

6-J-o'1 

~4~/o~

I 
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.
j-------------	 -----------------1 

Summed Segment Spectra Results 
Category: Segmented II

!------ ------ ---	 --- -- ---------1 
C:\Canberra\NDA2k\Data\00000372_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 118.98 sec Elapsed Real Time: 120.00 sec 

----.---~-------------

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 9.789B-002 +/ 1.0% < I.SllB-006 < 4. S13E-OIS 
Pulser < O.OOOB+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 1.818B-001 +/ 19.6% 2.805E-DOG 2.872E-Oll 
Al-26 < 9.644B-002 +/- 6.6% < 1.488B-D06 < 5. 073E-006 
K-40 1.922B+OOO +/ 16.6% 2.966E-005 2.998E-00I 
CO-57 < 3.90SE-OOI +/- 1.5% < 6.03lE-006 < 4. 572B- 011 
Co-60 1. 719B-OOI +/ 15.0% 2.653E-006 1.508E-OlO 
Se-75 < 2.588E-OOI +/ 1.0% < 3.994E-006 < 1. 780E- 011 
Kr-85 < 3.507B+OOI +/- 2.4% < 5.4l2E-004 < 8.837B-00B 
Sr-90 1. 696E-OOI +/ 47.1% 2.617B-006 1.230E-009 
Sb-125 < 3.328B-00I +/ 1. 3% < 5.136B-006 < ).20lB-010 
Ba-133 < 2.117E-OOl +/ 0.8% < 3.267E-006 < 8.363E-OIO 
Cs 	 134 < 1.059B-OOI +/- 0.8% < 1. 635B-006 < 8.082B-Oll 
Cs-13 7 1.696E-OOI +/ 47.1% 2.6l7E-006 1.933E-009 
Eu-152 < 4.024B-OOI +/ 1.7% < 6.2l0B-006 < 2.26lB-009 
Bu-154 < 4.l89B-OOl +/ 1.4% < 6.465E-006 < 1.S7lB-009 
Ho-166m < 1.538B-OOI +/ 1. 5% < 2.374E-006 < 8.5S2B-00B 
Bi-207 < 9.300E-002 +/ 0.7% < 1.435B-006 < 1.693B-009 
pb-210 < 4.202B+003 +/ 11.3% < 6.484E-002 < 5.462E-005 
Ra-226 < 2.36SB-OOI +/ 1.3'< < 3.650E-006 < 2.365B-007 
Ac-227 < 9.604B-OOI +/ 8.2% < 1.482E-005 < 1. 316E-00B 
Th-230 < 4.659B+002 +/ S.2% < 7.l90B-003 < 2.2B3B-002 
Pa-231 < 5.226B+OOO +/ 11.1% < 8.064E-OOS < 1. 092B-004 
Th-232 < 3.280B-OOI +/ 1.1% < 5.061E-006 < 2.95SB+OOO 
U-232 < 3.280B-OOI +/ 1.1% < 5.06lB-006 < 1.519E-OOB 
U-233 < 3.523B+003 +/ 1.4% < 5.437E-002 < 3.594E-OOI 
Pa-234 < 5.23SB-OOI +/ 12.1% < 8.07BE-006 
Pa-234m < 6.865B+002 +/ 1.5% < 1. 059B-002 
U-234 < O.OOOB+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.973B-00I +/- 1.7% < 4.588B-006 < 1.359B-OOI 
Np-237 5.532B-OOI +/ 23.8% 8.537E-006 7.74SE-004 
Pu-238 < 2.250E+004 +/ 1.4% < 3.4 72B-OOI < 1. 300E-003 
U-238 < 1.098B+00l +/- 1.6% < L694E-004 < 3.228E+00I 
pu-239 3.922E+00S +/ 3.0% 6.053B+000 6.236B+OOO 
Pu-239B < 1.746E+004 +/ 3.2% < 2.695E-00I < 2.776B-OOI 
U-239 < 9.293B+003 +/- 14.9%" < 1. 434B-00I 

X 	 Pu-240 
Am-24l 6.416B+004 +/- 23.6% 9.902B-00I 1.84BB-002 
Am-24lB 5.006B+004 +/ 3.5% 7.726B-00I 1.442E-002 
Pu-24l < l.l83B+005 +/- 1.7% < 1.825E+OOO < 1.13BB-003 
Pu-24lB 2.065E+005 +/- 4.2% 3.l87B+OOO 1.9B7B-003 
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Pu-242 < 0.0008+000 +/ - 0.0% < 0.0008+000 < 0.0008+000 
Arn-243 < 1.0498+000 +/ - 1.1% < 1.6168-005 < 5.1908-006 
Cm-243 < 1.081E+000 +/ 3.0% < 1. 669E- 005 < 2.076E-006 
Cm-244 < 1. 238E+005 +/ 13.9% < 1.911E+000 < 1. S11E-003 
Cm-245 < 1.905E+000 +/ 7.4% < 2.940E-00S < 1.0958-005 
Cm-247 < 1.824E-001 +/ 8.4% < 2.814E-006 < 1. 951E-003 
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Nuclide Total Activity %Error concentration Mass 

(uci) (uCi/g) 9 


Cf-249 < 1.667E-001 +/ 3.1% < 2. 572E-006 < 4.034E-008 
Cf-251 < 1.040E+000 +/- 5.3% < 1.606E-005 < 6.502E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu· 239 6.24E+000 +- 1.86E-00I 1.02E+OOO +- 1.83E-002 

Beta, 2.79E+002 + .. 6.30E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 7.27E-001 +- 1. 99E-002 
203.55 1.47E+OOO + 9.2GE-002 
375.05 3.00E+000 +- 6.95E-002 
413.71 3.16E+OOO +- 8.6SE-002 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument; SGS with Trans. Location,LLNL 
Analysis Method, LLNL SGS Operating Procedure Software Version: NDA 2000 V.4.0 
Item ID: LLB5234274TRU Analysis Date: 5/4/2009 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 64800.0 9 
Pu mass 6.64E+000 +- 1. 38E+000 9 
TRU Alpha Activity 5.87E-00I +- 9.22E-002 Ci 
TRU Activity Concentration 9.06E+003 +- 1. 42E+003 nCi/g 
Pu-239 Equivalent Activity 5.97E-00I +- 9.22E-002 ci 
Pu-239 FGE 6.26E+000 +- 1. 38E+000 g 
Decay heat 1. 85E-002 +- 2.B7E-003 W 

Activity 
Nuclide Mass Activity Uncert. MDA 

g Ci ci ci 

SR90 1. 23E- 009 1.70E-007 B.62E-00B O.OOE+OOO 
CSB7 1.93E-009 1.70E-007 8.82E-008 1.19E-007 
U233 <LLD <LLD O.OOE+OOO 3.S2E-003 
U234 <LLD <LLD O.OOB+OOO O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 2.97E-007 
NP237 7.74E-004 5.53E-007 1.79B-007 4.21E-007 
PU238 2.35E-003 4.06E-002 1.11E-002 4.33E-004 
U236 <LLD <LLD O.OOE+OOO 1.10E-005 
PU239 6.24E+000 3.92E-00I 8.68E-002 4.18E-003 
PU240 3.92E-00I 9.00E-002 2.07E-002 9.56E-004 
AM241 1. 65E-002 6.42E-002 2.07E-002 4.4SE-005 
PU241 6.8SE-003 7.12E-OOI 1.72E-OOI 7.S6E-003 
PU242 2.51E-003 9.97B-006 2.S1E-006 O.OOE+OOO 

Date: (,-1:-07 

Date:"~~~._ 

Errors quoted at 1.000 
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;------------------ -~~~~~~~~d-~~d~~~~d~~~-;~~~~i~~l ~~~i~~------ --------- ---I 
1---- ---------------- ------------ ------------ ------------------------------1 
Counter ID: SGS with Trans. Count Type: Assay - 55 Gal Galv 23.8 
Container ID: LL85234274TRU Assay Date: 5/4/2009 
Waste Matrix Code: 
Sequence Number: 372 

1- ------------ ------ ---------------------- -- --- -- ------------------- I 
[Data Combiner Analysis: 

[ Input combination 2: only Isotopics input data are valid. i 


1 

[ source of results is undefined. ! 
1 ____ - ______________________________________ _ , --------- ------ -- -- ---I 
DISPOSITION: 

[- ------------ --------- --------- -- --- ----- -- --- -- --------- -- -------[ 
!MGA Analysis: 1 
1 .tI [
[ Note: The measured and declared isotopics are inconsistent. ~~ [ 
[--- ------ --------- --------- --------- -- ------------ ---------------------[
DISPOSITION: 

1------ -- ---------------------- ------ ------------ ------------ --------- --I 
[Gamma Analysis: I 
I Analysis Status: No errors. ()~ [ 

Ratio of Pu-239 414 to 129 keV line activities is above the limit of 2.50 I 
1 Spectrum Validity Check engine has suggested data review. [ 
[ --------------- --------- -------------------------------------- ------ -----1 
DISPOSITION: 

1--- -- -- -- ------ ------------ ----------------------------------- ------ --I
I Segment Data Review: 

Segment: 1 OK
I Segment: 2 OK I
I Segment: 3 OK 

Segment: 4 OK1,1 

Segment: 5 OK I
I Segment: 6 OK 
I segment: 7 OK I 

Segment: 8 OK 
segment: 9 OK 
Segment: 10 OK I 
Segment: 11 OK 
Segment: 12 OK 
Segment: 13 OK I 
Segment: 14 OK I 
Segment: 15 OK 

! Segment: 16 OK I
[--------------- --------- ----------------1 
DISPOSITION: 

1----------------------------------------------- -- --------- --------- -- ----I 
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[---- -- - ------ --------- --I 

I Miscellaneous: 

I
[- - -- ------------
DISPOSITION: 

-- -- -- - -- -- ----- -- ----- -------- I 
-[ 

[--- ------- ---------- ---------- -- ---------- ---------- -- --- --- -------[ 

""ort'O";O""~ ,.co, ,{;-3-01 _ 
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___________ 11--------------------------------- ---------- ------ -----
1 Radioassay Data Sheet 
1------------ --- -- --- ------------- ------ ---------J, 

Engine Version: MMRes. Cmb. Vl.2 

Assay Instrument: 8GS with Trans. Location:LLNL 
Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 
Item ID: LL85234274TRU Analysis Date: 5/4/2009 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/4/09 Declared date 5/4/09 
Low energy spectrum sensitivity ; 30.0% Total counts "" 3.764E+005 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.3509 Cd g/cm2 1. 7540 FWHM at 122 keV 573 eV 
QFIT = 1. 01 FWHM at 20B keV 711 eV 
NQFIT = 1.00 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000377 16.3 16.0 0.3428 18.3 0.03537 15.85 0.03849 17.25 
pu-239 1.000000 0.0 2.9 910.2362 9.2 93.92558 0.41 93.85126 0.41 
Pu-240 0.062795 7.0 6.3 57.1579 10.8 5.89802 6.42 5.89828 6.42 
Pu-241 0.001099 10.0 8.7 1.0000 0.0 0.10319 9.61 0.17418 16.23 
Pu-242 (New alg. ) 0.3667( 12) 0.03783 ( 12) 0.03779 ( 11) 
Am-241 0.008697 3.5 1.5 7.9159 B.9 0.B1683 3.24 0.83044 3.29 

Pu-240 effective (meas. date) = 6.051 +/- 6.81% 
Am-241 separated about 45.295 +1 0.710 years ago 
AmjPu-241 weight ratio 7.91594 +/- 8.81% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 
Efficiency curvature boundary reached. 
Pu-241/pu-239 efficiency changed in MGACAL by 7%. t:>J:: 

Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by, Date: 
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1 Report f,or LL85234274TRU-R 6/3/2009 2:40:28 PM Page 

1-·---
NDA 2000 Assay Report

1------ - --------------------------: 

** ••••••• **************** Item Information ************************ 

Item ID: LL85234274TRU-R Count Sequence Number: 373 
Operator: RHWM2\RHWM 
Assay Start: 5/4/2009 2:26:42 PM 
Description 1: LL85234274TRU-R 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 88.6 kg Net: 64.8 kg 
Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.310 kg /l 

************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segments: Number: 16 Offset: 
Scanning Platform: Start: 934 mm Delta: -51° mm 
count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default 0 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. a 

Errors quoted at 1.000 sigma 
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1---------- ----------- -I 
, 

1 Segment 1 Results 
1 ----------- ------- -----------1 
Segment: 1 Detector: DETOI Position, 1 

C:\Canberra\NDA2k\Data\00000373_CNTR0001_DCAT0002_PROCOOAG ANLZ0003 POOl SOOl 


Acquisition Start: 5/4/2009 2,27,43 PM 

Elapsed Live Time: 119.33 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 0.042 +/- 0.0042 
SE-75 264.66 0.077 +/- 0.0015 
SE75 279.54 0.082 +/- 0.0018 
SE-75 400.66 0.111 +/ 0.0026 

Errors quoted at 1,QOO sigma. 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2,35,55 PM 

Peak Analysis From Channel: 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

59,58 Y 290 90 0.89 121.00 3.023E-006 7.61 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis 
There are not enough peaks to do 

Error 3: 
the calculation 

Absorption correction model: FULL 
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:----------- -------------- --------------- -------------- ------------1 
-------  ------  -

Segment 
------------  -

2 Results 
-----------  --  --------  -------1 

1 

Segment: 2 Detector: DBT01 position: 2 
c:\canberra\NDA2k\Data\00000373_CNTR0001_DCATOOOZ_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/4/2009 2:31:07 PM 
Elapsed Live Time: 119.31 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.033 +/- 0.0044 
SE-75 264.66 0.083 +/- 0.0016 
SE-75 279.54 0.OB7 +/- 0.0019 
SE-75 400.66 0.119 +/- 0.0027 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:36:01 PM 

Peak Analysis From Channel: BO to Channel: B192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.63 Y 473 118 0.95 121.10 4.949E-OOS 5.76 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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- ----- ----------1 
Segment 3 Results 

1

-----------------1 
Segment: 3 Detector: DETOI position: 3 
C:\Canberra\NDA2k\Data\00000373_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/4/2009 2:34:39 PM 

Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 O. 
SE-75 264.66 
5E-75 279.54 0.121 
SE-75 400.66 0.158 - 0.0034 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:36:05 PM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 680 136 1.1S 121.01 4.676£-005 4.69 
129.32 Y 60 74 1.10 260.37 1.799£-004 24.26 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +1- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 

****************** 
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1---- --------- --------- -------- --------- --------- --------- ----I 
Segment 4 Results 11 

1------- ---------- ----------------------------- --------- ---------- -I 

Segment: 4 Detector: DET01 Position: 4 
C:\Canberra\NDA2k\Data\00000373_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/4/2009 2:37:50 PM 

Elapsed Live Time: 119.29 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 1 .00 0.097 +/- 0.0064 
SE-75 264.66 0.161 +/- 0.0030 
SE-75 279.54 0.167 +/ 0.0033 
SE-75 400.66 0.210 +/- 0.0043 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:36:10 PM 

Peak Analysis From Channel: BO to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency 'tUncert. 

59.72 Y 704 156 1.12 121.29 3.277E-006 4.70 
129.29 Y 55 67 0.82 260.31 2.100E-004 24.38 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- - ----- ------- -------------- ------ ------- - ----- ------- ---I 
Segment 5 Results I1

1--- - ------ ------- ------ ------ ------- ------- --------------- 1 

Segment: 5 Detector: DETOI position: 5 
C:\canberra\NDA2k\Data\00000373_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/4/2009 2:41:02 PM 

Elapsed Live Time: 119.27 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 .00 0.034 +/- 0.0036 
SE-75 264.66 0.057 +/- 0.00l2 
SE-75 279.54 0.061 +/- 0.0015 
SE-75 400.66 0.086 +/- 0.0021 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:36:14 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.55 Y 595 151 1.24 120.94 4.374E-005 5.20 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- --- -------- ---- --- ---- --- ---- -------- ----------------- ----I 
i Segment 6 Reaul ts i 
1- ---------------------------.---------------------- -------- -------- -I 
Segment: 6 Detector: DETOI Position: 6 
C:\Canberra\NDA2k\Data\00000373_CNTROOOl_DCAT0002_PROCOOAG ANLZ0003 P006 S006 

Acquisition Start: 5/4/2009 2:44:14 PM 

Elapsed Li.ve Time: 119.25 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmisslon Ratio 

SE-7S 136.00 0.020 +/- 0.0034 
SIl-75 264.66 0.050 +/ 0.0011 
SE-7S 279.54 0.054 +/- 0.0013 
SIl-75 400.66 0.074 +/- 0.0019 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:36:18 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keVI Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 732 174 1.24 121.00 9.5301l-007 4.66 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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**********~****** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1- ------------ - ------------ ---------------1 
1 Segment 7 Results 1 

1--- ------ -----  ------------------- ------------- ------------------ 1 

Segment: 7 Detector: DETOl Position: 7 
C:\Canberra\NDA2k\Data\00000373_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/4/2009 2:47:25 PM 

Elapsed Live Time: 119.18 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Gal v 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.116 +/- 0.0068 
SE-75 264.66 0.175 +/- 0.0032 
SE-7S 279.54 0.190 +/- 0.0035 
SE-75 400.66 0.218 +/- 0.0044 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:36:22 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.55 Y 1237 250 1.17 120.95 2.912E-006 3.56 
99.06 90 283 0.76 199.91 1.031E-004 28.52 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m -Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------ -------- -------- ------------ -------- --- ---- --- -----------1
I Segment 8 Results 
1---- -------- -------------------------- --- -------- ------------ --- I 
Segment: 8 Detector: DETOl position: 8 
C:\Canberra\~~A2k\Data\00000373_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 5/4/2009 2:50:37 PM 
Elapsed Live Time: 118.84 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23,8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.135 +/- 0.0074 
SE-75 264.66 0.194 +/- 0.0035 
SE-75 279.54 0.195 +/- 0.0038 
SE-75 400.66 0.240 +/ 0.0048 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:36:26 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59.63 3050 464 1. 08 121.11 6,277E-00S 2.35 
M 98.86 Y 593 671 1. 37 199.50 1. 712E-004 16.31 1. 73 
m 103.21 Y 442 537 1.38 208.20 1. 809E-004 16.42 
M 125.30 112 341 0.90 252.34 2.199E-004 22.41 0.72 
m 129.36 Y 287 274 0.91 260.45 2.253E-004 19.17 

208.01 Y 136 249 1. 33 417.60 2.633E-004 19.70 
333.05 Y 77 140 1. 29 667.47 2.204E-004 25.82 
345.05 108 101 1.27 691.45 2.157E-004 17.15 

M 375.14 Y 385 64 1.26 751.58 2.043E-004 5.29 1. 34 
m 380.24 84 39 1.26 761.78 2.024E-004 11.28 
m 382.81 92 32 1.26 766.91 2.014E-004 10.57 

393.03 I'll 40 1.68 787.34 1. 977E-004 11. 00 
413.86 Y 407 34 1.51 828.96 1.906E-004 5.58 
451. 43 56 16 1.20 904.04 1.789E-004 17.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model; FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1,21E+OOO +- 1,39E-001 2,13E-001 +- 1,13E-002 

Beta; 3,67E+002 +- 3,93E+OOI Alpha: 1.00E+OOO +- O,OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129,30 7.22E-002 +- L41E 002 

375,05 4.3SE-001 +- 2.42E-002 
413.71 5.22E-001 +- 3.08E-002 
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i-- ------------- ---- -------- ---- --- --------- ---- -------- --- --III Segment 9 Results 
1-------------- ------------- ---- ------------- ---- -------- -------- 
Segment: 9 Detector: DETO 1 Posi tion: 9 
C:\Canberra\NDA2k\Data\00000373_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/4/2009 2:53:48 PM 

Elapsed Live Time: 118.42 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.010 +/- 0.0014 
SE 75 264.66 0.026 +/- 0.0006 
SE-75 279.54 0.029 +/- 0.0009 
SE-75 400.66 0.048 +/- 0.0014 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:37:08 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.59 Y 5703 727 1.16 121. 02 4.429E-006 1.85 
M 98.96 Y 1019 1156 1.21 199.70 6.800E-00S 3.78 6.00 
m 103.35 Y 952 1038 1.22 208.46 7.646E-005 3.77 

111.09 166 767 1.00 223.94 9.040E-005 25.44 
M 125.41 Y 147 548 1. 09 252.56 1. 116E-004 18.76 0.92 
m 129.36 Y 617 454 1.10 260.45 1.163E-004 13 ,63 
M 203.63 Y 145 334 0.98 408.85 1.528E-004 12,28 1. 69 
m 208.03 314 328 0.98 417.65 1.527E-004 7.46y 

M 332.82 Y 298 169 1.27 667.01 1.354E-004 6.42 1.21 
rr: 335.99 Y 92 163 1.27 673.35 1.349E-004 13 .31 

345.09 276 166 1.34 691. 54 1. 334E-004 9.60 
M 375.06 Y 718 136 1.23 751.43 1. 286E-004 3.99 1.43 
m 380.36 131 79 1. 23 762.02 l,277E-004 9.42 
m 382.72 142 74 1.23 766.72 1. 2 74E- 004 8.83 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

392.92 299 57 1. 53 787.11 1.2S8E-004 7.11 
413.79 Y 766 44 1. 33 828.82 1.229E-004 4.04 
422.69 62 42 1.31 846.60 1.218E-004 20.70 
451. 36 82 24 1.31 903.89 1.184E-004 14.57 
662.54 Y 30 16 1.33 1325.89 9.952E-005 28.55 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

y Peak Identified by NID 

M ~ First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.09E+OOO +- 2.61E-OOI 7.98E-OOI +- 2.87E-002 

Beta: 3.14E+002 +- 2.72E+00I Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 3.01E-00l +- 4. 34E-002 
203.55 5.99E-OOI +- 7.64E-002 
375.05 1.29E+OOO +- 5.73E-002 
413.71 1.52E+00O +- 6. 97E- 002 
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1------------ ---- --- ---- ------------------ --------- ---- ----I 
1 Segment 10 Resul ts 1 

1----- --------- ---- ---- ---------------------------- ------------- --I 
Segment: 10 Detector: DET01 Position: 10 
C:\Canberra\NDA2k\Data\00000373_CNTR0001~CAT0002_PROCOOAG_ANLZ0003_P010_S010 

Acquisition Start: 5/4/2009 2:57:00 PM 
Elapsed Live Time: 118.56 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 13 6.00 0.023 +/- 0.0041 
SE-75 264.66 0.059 +/- 0.0012 
SE-75 279.54 0.065 +/ 0.0016 
SE-75 400.66 0.091 +/- 0.0022 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:37:12 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 y 5549 777 1.11 121. 06 2.473E-006 1.88 
M 98.93 Y 1030 812 1.33 199.63 6.581E-00S 3.53 6.03 
m 103.31 Y 925 939 1.34 208.39 7.765E-005 3.66 
M 125.40 Y 176 480 1.01 252.54 1.362E-004 10.88 0.69 
m 129.35 Y 463 478 1. 02 260.43 1.4S4E-004 5.8S 
M 203.55 Y 137 300 1. 25 408.69 2.289E-004 23.82 0.76 
m 208.16 Y 254 330 1.25 417.90 2.286E-004 22.17 

312.12 Y 50 103 0.98 625.65 1. 820E-004 32.42 
M 332.80 Y 256 118 1.26 666.98 1.714E-004 6.67 1. 74 
m 335.74 Y 84 132 1.27 672.85 1.700E-004 13 .50 

345.11 206 126 0.98 691. 57 1.655E-004 11.00 
M 375.09 Y 656 82 1.32 751.48 1.522E-004 4.03 1.45 
m 380.06 135 86 1. 33 761.42 1.502E-004 9.12 
m 382.86 100 73 1.33 767.01 1.491E-004 10.92 
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Energy In Net peak Continuum FvlHM Peak Peak Net Area Fit 
(keY) Area Counts (keY) centroid Efficiency %Uncert. 

392.96 219 53 1.43 787.20 1. 452E-004 8.60 
413.80 Y 620 35 1. 22 828.84 1. 38 lE-004 4.42 
423.00 32 37 0.93 847.21 1. 353E-004 33.85 
451.59 90 14 1.16 904.35 1.275E-004 12.56 
662.15 Y 35 14 1. 54 1325.12 9.639E-005 23.72 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 01 +/ - 0.01 

y Peak Identified by NID 

M = First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) uncorrected Mass (g) 

Pu-239 2.47E+OOO +- I.SSE-OOl 3.13E-001 +- 1.33E-002 

Beta: 3.40E+OO2 + 1. 69E+OOI Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.SlE-OOI +- 1.46E-002 
203.55 3.76E-00I +- 9.05E-002 
375.05 9.93E-OOI +- 4.46E-002 
413.71 1.10E+OOO +- 5.40B-002 
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1-------------------- --- -~~~~~~~-~~-~~~~1~~----------- ------- -------1 
i----------- ----------- -- ----------- --- --- --- -------------- --- -I 
Segment: 11 Detector: DETOI Position: 11 
C:\Canberra\NDA2k\Data\00000373_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 5/4/2009 3:00:11 PM 
Elapsed Live Time: 118.97 sec Elapsed Real Time: 120.00 sec 

********************* 

Calibration Description: 
Calibration Date: 

Nuclide 

SE-75 
SE-75 
SE-75 
SE-75 

Transmission Results 

55 Gal Galv 23.8 1.75" 
3/16/2009 1:39:35 PM 

Energy 

136.00 
264.66 
279.54 
400.66 

************************** 

Transmission Ratio 

0.012 +/~ 0.0033 
0.046 +/ 0.0010 
0.049 +/ 0.0013 
0.070 +/- 0.0018 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on! 6/3/2009 2:37:17 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity; 3.00 

Energy ID Net Peak Continuum FWHM Peak 
(keV) Area Counts (keV) centroid 

59.61 y 4831 701 1.12 121.07 
M 98.89 Y 490 520 1.24 199.55 
m 103.10 Y 396 432 1.25 207.96 
M 125.47 Y 106 249 1. 04 252.67 
m 129.40 Y 210 271 1.05 260.53 

208.26 Y 70 100 0.98 418.12 
333.06 Y 62 64 1.22 667.50 
374.98 Y 136 30 1.45 751.26 
413.75 Y 108 12 1.19 828.73 

Peak Net Area Fit 
Efficiency %Uncert. 

2.189E-006 1.97 
6.292E-005 13.25 1.52 
7.305E-005 13.56 
1.224£-004 88.30 0.64 
1.294E-004 84.92 
1. 969£-004 23.19 
1. 549E-004 23.78 
1. 418£- 004 10.47 
1. 319E-004 10.98 

Reference Peak Correction factor (from 

y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fi.tted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

2234.4 keV peak) is 1.01 +/- 0.01 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.90E-001 + 1. OSE-OOl 2.0SE-OOl +- 1.59E-002 

Beta: 1.28E+002 +- 1.37E+002 Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 9.20E-002 +- 7.83E-002 
375.05 2.21E-00l +- 2.36E-002 
413.71 2.00E-00l +- 2.23E-002 



Segment Results Report for LL85234274TRU-R 6/3/2009 2:40:43 PM Page 24 

I -------- -------------------- ~-- -------- ---- ------ -----------1 
1 Segment 12 Results i
1------------------------- ---------------- -------- --- --- -------[ 

Segment: 12 Detector: DETOI position: 12 
C:\Canberra\NDA2k\Data\00000373_CNTROOOl_DCAT0002_PROCOOAG ANLZ0003 P012 S012 

Acquisition Start: 5/4/2009 3:03:23 PM 

Elapsed Live Time: 118.99 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

S8-75 136.00 0.052 +/ 0.0050 
SE-75 264.66 0.103 +/- 0.0020 
SE-75 279.54 0.108 +/- 0.0023 
SE-75 400.66 0.141 +/- 0.0031 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:37:21 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.64 Y 6295 1009 1.06 121.13 1. 045E- 004 1.82 
M 98.90 Y 422 373 1.34 199.56 1.382E-004 15.53 1.51 
m 103.03 Y 359 328 1. 34 207.82 1.431E-004 14.85 

129.34 Y 94 214 1. 07 260.40 1.712E-004 24.94 
208.01 Y 58 90 0.95 417.61 2.1S0E-004 27.30 
374.93 Y 46 18 1.04 751.17 1. 800E-004 20.33 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NIDF 

M First peak in a multiplet region 
m F Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 



Self Ab~orptionReport for LL85234274TRU-R 6/3/2009 Page 25 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 8.18E-Q02 +- 2.77E-002 3.94E-002 + 6.S8E-003 


Beta: 1.Z5E+002 +- 6.42E+OOI Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 2 


Energy Mass (9) 


129.30 3.I1E-002 +- 7.87E-003 
375.05 5.86E-002 +- I.Z0E-002 
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1- --- --- --- --- --- --------------- --- -----------------------------1 
1 Segment 13 Resul ts I 
1-- ---- ----------- --------------- ----------- ------------------- ---I 
Segment: 13 Detector: DETOI position: 13 
C:\Canberra\NDA2k\Data\00000373_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

ACquisition Start: 5/4/2009 3:06:35 PM 

Elapsed Live Time: 119.02 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.067 +/- 0.0053 
SE-75 264.66 0.116 +/ 0.0022 
SE-75 279.54 0.118 +/- 0.0025 
SE-75 400.66 0.157 +/- 0.0034 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis performed on: 6/3/2009 2:37:26 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

59.61 y 6500 913 1.10 121.07 9.S06E-00S 1. 78 
M 99.01 Y 377 289 1.27 199.80 1. 513E-004 17.16 2.03 
m 102.99 Y 300 280 1.28 207.74 1.566E-004 16.33 
M 125.47 Y 75 145 0.93 252.68 1. 818E-004 15.88 2.10 
m 129.37 Y 147 152 0.93 260.47 1. 854E-004 10.34 

375.18 Y 55 24 0.87 751.67 1. 796E-004 19.34 
413.76 Y 42 9 1. 00 828.77 1. 687E-004 18.72 

Reference Peak correction factor (from 2234.4 keV peak) is 1. 00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (9) 

Pu-239 7.69E-002 +- 1.60E-002 4.99E-002 +- 4.33E-003 

Beta: 6.87E+001 +- 3.35E+001 Alpha: 1. OOE+OOO + O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 4.51E-002 +- 4. 98E- 003 
375.05 7.028-002 +- 1. 36E-002 
413.71 6.10E-002 +- 1. 15E- 002 
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1------ ------ ------ --- ------------------------------------- --------!:______________________:=~=~=_:=_R=~~:=~ _______________________ I 
Segment: 14 Detector: DETOl Position: 14 
C;\Canberra\NDA2k\Data\00000373_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI4_S014 

Acquisition Start: 5/4/2009 3;09:46 PM 

Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.177 +1- 0.008? 
SE-75 264.66 0.267 +/- 0.0048 
SE-75 279.54 0.274 +/- 0.0052 
SE-75 400.66 0.325 +/- 0.0063 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:37:31 PM 

peak Analysis From Channe 1 : 80 to Channel; 8192 

Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 y 3948 600 0.99 121.04 4.437E-006 2.13 
M 99.04 Y 214 199 1.05 199.86 1.262E-004 17.41 1. 27 
m 103.07 Y 182 204 1.06 207.91 1.452E-004 17.12 

129.42 Y 80 89 1.05 260.56 2.534E-004 19.90 
375.05 Y 29 16 0.64 751. 41 2.140E-004 27.17 
511.36 35 6 1. 27 1023.80 1.640E-004 19.63 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y = Peak Identified by NID 
M ; First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass {g) Uncorrected Mass (g) 

Pu-239 4.28E-002 +- 1.84E-002 1.99E-002 +- 3.33E-003 

Beta: 1.13E+002 +- 6.69E+001 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 

Energy Mass (g) 

129.30 1.78E-002 + 3.60E-003 
375.05 3.16E-002 +. 8.62&-003 
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1----------- --- ---- ---- --- ---- -------- ---- --- ------------- ----I 
1 Segment 15 Results 1
1--------- -----------------------------r------ ---- --- ---- --- ---- -I 

Segment: 15 Detector: DETOI position: 15 
C'\Canberra\ND~2k\Data\00000373_CNTROOOl_DCAT0002 PROCOO~G_ANLZ0003 POlS_SOlS 

Acquisition Start: 5/4/2009 3:12,58 PM 

Elapsed Live Time: 119.27 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23. B 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.330 +/- 0.0129 
SE-75 264.66 0.4BO +/- 0.0086 
SE-75 279.54 0.486 +/- 0.0090 
SE-75 400.66 0.539 +/- 0.0102 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:37:35 PM 

Peak Analysis From Channel: 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.62 Y 1207 253 1.09 121.09 4.82BE-006 3.63 
102.95 Y 27 103 0.61 207.67 1.730E-004 57.47 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? ~djacent peak noted; 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- -- ------------------------------------ ----------------------------1 
1 ________ -- -------- _____ ::~~:~t_:6_~:~~:t: _______ -----.-- ___ . ______ 1 

Segment: 16 Detector: DETOI position: 16 
C:\Canberra\NDA2k\Data\00000373_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_POI6_S016 

Acquisition Start: 5/4/2009 3:16:09 PM 
Elapsed Live Time: 119.32 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1'.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136. 00 0.394 +/- 0.0143 
SE-75 264.66 0.543 +/- 0.0097 
SE-75 279.54 0.554 +/- 0.0102 
SE-75 400.66 0.609 +/ 0.0115 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:37:40 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kevl centroid Efficiency %Uncert. 

59.75 Y 247 109 1.14 121.35 9.914E-005 9.04 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- ----------	 ---------1 
Sum of Segment NID Results 

Category, Segmented II ------ ------	 ------ -I 

C,\Canberra\!IDA2k\Data\00000373_CNTR0001_DCAT0002_PROCOOAK.CNP 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe ~56E~002 +/ 2.3% < 4.407E-007 < 1.317E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 3.527E-002 +/ 2.0% < 5.443E-007 < 5.S72E-012 
Al-26 < 3.226E-002 +/ 19.B% < 4.979E-007 < 1. 697E-006 
K-40 < 6.259E-00l +/ 5.3% < 9.659E-006 < 9.764E-002 
Co-57 < 7.039E-002 +/ 4.5% < 1.086E-006 < B.236E-012 
Co-60 < 5.502E-002 +/ 2.0% < B.491E-007 < 4. 825E--Oll 
Se-75 < 6.190E-002 +/ 2.3% < 9.SS2E-007 < 4.259E-012 
Kr-85 < 6.758E+000 +/- 3.6% < 1. 043E-004 < 1.703E-OOB 
Sr-90 1. 7SSE-00l +/ 18.4% 2.709E-006 1.273E-009 
Sb-125 < 8.066S-002 +/ 2.2% < 1. 245E-006 < 7.759E-Ol1 
Ba-133 < 4.9S2E-002 +/ 1. 8% < 7.642E-007 < 1. 956E-OIO 
Cs-134 < 2.1848-002 +/- 2.1% < 3.371E-007 < 1.666E-Ol1 

? 	 Cs-13 7 1. 7SSE-OOl +/ 18.n 2,709E-006 2.00lE-009 
Eu-152 < 1.124E-001 +/ 3.8% < 1. 735E-006 < 6.317E-010 
Eu-154 < 9.049E-002 +/ 1.9% < 1. 396E-006 < 3.393E-OIO 
Ho-166m < 4.lSSE-002 +/ 2.6% < 6.412E-007 < 2,310E-OOB 
Bi-207 < 2.044E-002 +/ 2.1% < 3.154E-007 < 3.719E-010 
Pb-210 < 4.001E+003 +/ 309.7% < 6.l75E-002 < 5.202E-OOS 
Ra-226 < 4.237E-002 +/ 2.5% < 6.539E-007 < 4.237E-008 
Ac-227 < 1. 998E-001 +/ 8.5% < 3.084E-006 < 2.738E-Q09 
Th-230 < 9.307E+001 +/ 99.7% < 1. 4368-003 < 4.S60E-003 
Pa-231 < 1.195E+000 +/ 11.3% < 1.844E-005 < 2.497E-005 
Th-232 < S.830E-002 +/ 3.2% < 8.997E-007 < 5.2S3E-OOl 
U-232 < 5.830E-002 +/ 3.2% < 8.997E-007 < 2.699E-Q09 
U-233 < 7.130E+002 +/ 4.1% < 1.100E-002 < 7.272E-002 
Pa-234 < 1.474E-OOl +/ 12.3% < 2.274E-006 
Pa-234m < 2.154E+002 +/ 2,4% < 3,325E-003 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+QOO 
U-235 < 6.7S1E-002 +/ 4.1% < 1. 042E-006 < 3.085E-002 
Np-237 1.612E-001 +/ 32.5% 2.488E-006 2.2S7E-004 
Pu-238 < 4.48BE+003 +/ 4.3% < 6.9268-002 < 2.594E-OQ4 
U-238 < 3.54SE+OOO +/- 2.4% < S.470E-OOS < 1,042E+OOl 
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Pu-239 4.583E+005 +/ 4.9% 7.073E+000 7.287E+000 
Pu-239B < 3.435E+003 +/  18.8% < 5.301E-002 < 5.461E-002 
U··239 < 2.458E+004 +/ 368.5% < 3.794E-001 
Pu-240 4.937E+002 +/ - 57.7% 7.619E-003 2.148E-003 
Am-241 4.421E+004 +/ 17.3% 6.822E-001 1.273E-002 
Am-241B 4.722E+004 +/ 5.8% 7.287E-001 1.360E-002 
Pu-241 < 2.412E+004 +/ - 4.3% < 3.723E-001 < 2.321E-004 
Pu-241B 1. 870E+005 +/ - 7.8% 2.886E+000 1.799E-003 
Pu-242 < O.OOOE+OOO +/ - 0.0% < 0.000£+000 < O.OOOE+OOO 
Am-243 < 2.368E-001 +/ 2.2% < 3.655E-006 < 1.172E-006 
Cm-243 < 2.443E-001 +/ 3.6% < 3.770E-006 < 4.690£-009 
Cm-244 < 3.282E+004 +/ - 14 .2% < 5.064E-001 < 4.004E-004 
Cm-245 < 4.203E-001 +/ 8.4% < 6.486£-006 < 2.417£-006 
Cm-247 < 4.251E-002 +/ 8.7% < 6.560£-007 < 4.548E-004 
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Nuclide 

ef-249 
ef-251 

Total Activity 
(uei) 

--.--.-
< 3.5868-002 +/
< 2.2218-001 +/

%Error 

T.5!f"" 
6.6% 

Concentration 
(uei/g) 

< 5.5348-007 
< 3.4288-006 

< 
< 

Mass 
g 

8.6798-009 
1.3888-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis
* = Nuclide was manually edited 
< MDA 

@ ~ Half life too short for MDA calculation 

8rrors quoted at 1.000 sigma 
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******************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: LLBS234274TRU-R 

NID identified fiducial nuclide pu-239 
Source of isotopics: MEASURED 

Net Weight 64800.0 g 
Pu mass 7.76E+000 +
TRU Alpha Activity 6.61E-OOI +
TRU Activity Concentration 1.02E+OO4 +
Pu-239 Equivalent Activity 6.74E-OOI +
PU-239 FGE 7.32E+OOO +
Decay heat 2.0BE-002 +

Activity 
Nuclide Mass Activity Uncert. 

g Ci ci 

SR90 1.27£-009 1. 76E-007 5.02£-008 
CS137 2.00E-009 1.76£-007 5.02E-008 
U233 <LLD <LLD 0.00£+000 
U234 <LLD <LLD 0.00£+000 
U235 O,OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
PU238 3.10£-003 5.37E-002 1.47£-002 
U238 <LLD <LLD 0.00£+000 
PU239 7.29E+00O 4.58£-001 1. 03£-001 
PU240 4.56£-001 1.05£-001 2.47£-002 
AM241 1.27E-002 4.42£-002 1. 23E-002 
PU241 8.82£-003 9.17£-001 2.25£-001 
PU242 3.07£-003 1. 22E-005 3.16E-006 

Errors quoted at 1.000 sigma 

******************** 

1.5 

Location:LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 5/4/2009 

1. 64E+000 g 
1. 08E-00I Ci 
1.66E+OO3 nCi!g 
1.07E-OOI ci 
1.64E+OOO g 
3.34E-003 W 

MDA 
Ci 

O.OOE+OOO 
6.45£-008 
7.13£-004 
O.OOE+OOO 
6.75E·OO8 
1.64E-007 
3.71E-004 
3.S4E-006 
3.17£-003 
7.24£-004 
4.34£-005 
6.34E-003 
O.OOE+OOO 

Date: 
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i --------------- -- ---- ------- ------- -------------------- -- ------1 
I Summed Segment Spectra Results 
! Category: Segmented I 
1-- ------------ ------- --------------~ ------------------------------ 

Elapsed Live Time: 118.98 sec Elapsed Real Time: 120.00 sec 

-------..---------------------- 
************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 8. 7S3E-002 +/ 1.0% < 1. 351E-006 < 4.035E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 1.970E-001 +/ 16.8% 3.040E-006 3.ll3E-Oll 
Al-26 < 9.448E-002 +/- 6.6% < 1.458E-006 < 4.969E-006 
K-40 2.200E+OOO +/ 17 .3% 3.39SE-OOS 3.432E-OOl 
Co-57 < 3.880E-001 +/- 1.5% < 5.9BBE-006 < 4.540E-011 
Co-GO 1. 939E-001 +/ 13.9% 2.993E-006 1. 701E-OIO 
Se-75 < 2.707E-OOl +/ 1.0% < 4.177E-006 < 1. 862E-Oll 
Kr-85 < 3.456E+001 +/- 2.4% < 5.333E-004 < S.708E-00S 
Sr-90 1.860E-OOl +/ 36.4% 2.87lE-006 1. 34 9E-009 
Sb-125 < 3.280E-001 +/ 1. 3% < S.061E-006 < 3.155E-OIO 
Ba-l33 < 2.120E-001 +/ 0.6% < 3.271E-006 < S.372E-OIO 
Cs-134 < 9.156E-002 +/- 0.7% < 1. 413E-006 < 6.986E-Oll 
Cs-l37 1.860E-OOl +/ 38.4% 2.S7lE-006 2.121E-009 
Eu-152 < 3.961E-OOl +/ 1. 7% < 6.1DE-006 < 2.226E-009 
Eu-154 < 3. 892E-OOl +/ 1.4% < 6.007E-006 < 1.460E-009 
He-166m < 1. 531E-OOl +/ 1.6% < 2.363E-006 < 8.513E-OOS 
Bi-207 < 9.887E-002 +/ 0.7% < l. 526E-006 < 1. 799E-009 
pb-210 < 4.ll2E+003 +/ 11. 3% < 6.346E-002 < 5.346E-OOS 
Ra-226 < 2.197E-00l +/ 1.3\ < 3.390E-006 < 2.197E-007 
Ac-227 < 9.421E-001 +/ 8.2% < l. 454E-OOS < l. 291E-008 
Th·230 < 4.7l0E+002 +/ B.2% < 7.269E-003 < 2.30BE-002 
Pa-231 < S.056E+OOO +/ 11.1% < 7.802E-005 < 1.057E-004 
Th-232 < 3.243E-001 +/ 1.1% < 5.00SE-006 < 2.922E+OOO 
U-232 < 3.243E-001 +/ 1.1% < S.OOSE-006 < 1.502E-OOS 
U-233 < 3.544E+003 +/ l.4% < 5.469E-002 < 3.61SE-001 
Pa-234 < 5.321E-001 +/ 12.1% < 8.211E-006 
Pa-234m < 6.689E+002 +/ 1. 5% < 1.032E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.163E-00l +/- 1. 7% < 4.8BIE-006 < 1.445E-001 
Np-237 6.516E-001 +/ 11. 0% 1.006E-OOS 9.123E-004 
PU-238 < 2.250E+004 +/ l.4% < 3.471E-001 < 1. 300E-003 
U-238 < 1.177E+001 +/- 1.6% < l. 816E-004 < 3.460E+OOl 
Pu-239 3.691E+005 +/ 3.1% 5.696E+OOO 5.869E+OOO 
PU-239B < 1.760E+004 +/ 3.2% < 2.716E-OOl < 2.798E-OOl 
U-239 < 9.037E+003 +/ 14.9% < l. 39SE-OOl 
Pu-240 
Am-241 4.296E+004 +/- 34 .8% 6.630E-001 1.237E-002 
Am-241B 5.148E+004 +/ 3.5% 7.944E-OOl l. 4 83E-002 
Pu-241 < 1. 210E+005 +/- l.7% < 1.B68E+OOO < 1.164E-003 
Pu-241B 1. 679E+005 +/- 4.5% 2.899E+OOO 1.807E-003 

X 
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Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn··243 < 1.0S6E+000 +/ - 1.1% < 1. 632E- 005 < s.23sE-006 
Cm-243 < 1.091E+000 +/  3.0% < 1.683E-005 < 2.094E-008 
Cm-244 < 1.179E+005 +/ 13.9% < 1. 819E+OOO < 1.438E-003 
Cm-245 < 1. 96sE+000 +/ - 7.4% < 3.032E-OOs < 1.130E-OOs 
Cm-247 < 1.771E-OOI +/ 8.4% < 2.733E-006 < 1. 895E-003 



- - - - -
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1. 695E-OOl +/- 3.1% < 2.61SE-006 < 4.101E-008 
Cf-251 < 1.04BE+OOO +/- 5.3% < I.GIBE-005 < 6.552E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (9) Uncorrected Mass (g) 

PU-239 S.B7E+OOO +- 1.B3E-OOI 9.90E-OOI +- 1.B2E-002 

Beta: 2.75E+002 +- 6.S4E+000 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (9) 


129.30 7.17E-001 +- 1. 99E-002 
203.55 1.17E+OOO +- B.90E-002 
375.05 2.7BE+00O +- 6.BIE-002 
413.71 3.17E+OOO +- 8.76E-002 
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******************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument; SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: LL85234274TRU-R 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 64800.0 g 
Pu mass 6.2SE+OOO +
TRU Alpha Activity 5.40E-00I +
TRU Activity Concentration B.33E+003 +
Pu-239 Equivalent Activity 5.5GE-OOI +
Pu-239 FGE S.89E+OOO +
Decay heat 1. 70E-002 +

Activity 
Nuclide Mass Activity Uncert. 

g Ci ci 

SR90 1.3SE-009 1.S6E-007 
CS137 2.l2E-009 1. 86E-007 
U233 <LLD <LLD 
U234 <LLD <LLD 
U23S O,OOE+OOO O.OOE+OOO 
NP237 9 .DE·· 004 6.52E-007 
PU238 2.S0E-003 4,33E-002 
U238 <LLD <LLD 
PU239 5.S7E+OOO 3.69E-OOI 
PU240 3.67E-OOI 8.4SE-D02 
AM241 1. 24E-002 4.30E-002 
PU241 7. llE- 003 7.39E-OOI 
PU242 2.47E-003 9.S2E-006 

Errors quoted at 1.000 sigma 

~..-.~-

8.23E-OOS 
B.23E-OOS 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
1.60E-007 
1.17E-002 
O.OOE+OOO 
8.l7E-002 
1.96E-OD2 
1.77E-002 
1. 79E-00I 
2.S2E-006 

******************** 

1.5 

Location:LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 5/4/2009 

1.30E+OOO g 
8.67E-002 Ci 
1.34E+OO3 nCi/g 
S.66E-002 Ci 
1.30E+OOO g 
2.70E-003 W 

MDA 
ci 

O.OOE+OOO 
1.03E-007 
3.54E-003 
O.OOE+OOO 
3,16E-007 
3.9lE-007 
4.96E-004 
1.lSE-OOS 
4.23E-003 
9,6SE-004 
4.48E-005 
S .46E-003 
O.OOE+OOO 

ITR: 

Date ,-,6"",--~,?",---=O--,-i'_ 

Date :--,(,~t"",v"'-I(-I=Q7+--
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1--------------- ------------------------------------------------- ---------- -I 
1 Automated Independent Technical Review 1 

1--------- ---------------- - ----- ------- -- ----- - ---------------- -------1 
Counter ID: SGS with Trans. Count Type: Assay - 5S Gal Galv 23.8 

Container ID: LL8S234274TRU-R Assay Date: 5/4/2009 

Waste Matrix Code: 
Sequence Number: 373 

1------------ ------- -------- ------- ------------------------ ----I 
IData Combiner Analysis: 

1 Input combination 2: only Isotopics input data are valid. I 

1 

01{ II Source of results is undefined. 
1- -- ------- -I

1 

DISPOSITION: 

1----------------- -- ------------- ------------- -----------------------------i 
IMGA Analysis: I 
I Note: The measured and declared isotopics are inconsistent. t9~ I 
1 ------- ----- -- ---- -- -- --------------------- ------- ----- -- ---- --I 
DISPOSITION: 

:~~~~-~~i;;is~---- ------- -- ---------- - ------- -- ---- -- ----- ------- I 
\ Analysis Status: No errors. (!) I:... 1 

, Ratio of Pu-239 414 to 129 keY line activities is above the limit of 2.50 I 
I Pu-239/Am-241 ratio is less than the lower limit of 100.00 l'~ I 
1-- -- -- ---------- -- ---------- ------- ----- ---------- ------- ----- -----\ 
DISPOSITION: 

------------------------------------------1 
1III--~i~~!~~:~~~~-~O-~K--i~~~-------------

Segment: 2 I 
, Segment: 3 OK 1 
I Segment: 4 OK 
1 Segment: 5 OK I 
1.1 Segment: 6 OK 

Segment: 7 OK I 
Segment: a OK 1 
Segment: 9 OK 
Segment: 10 OK I 
Segment: 11 OK 
Segment: 12 OK 1 
Segment: 13 OK 
Segment: 14 OK 

I Segment: 15 OK I
I Segment: 16 OK 
1------------------ ------1 
DISPOSITION: 

1------ -----.---- -- ------- ----- --.---- -- ------------. ------------- ----I 
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1---- ------------------------------------------------
1 Miscellaneous: 1 

I
1----------------------------------------------------

I
------------------1 

DISPOSITION: 

1---- -- -------- ----- ----- --------- ----------- ----- ------ ----------1 

h,.rt"";•• ",~ ,"•• ,~t-3-0/ 
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1 ------ -- -- -- ------ -- -- -- -- ------ -- -- ----------- --I 
I Radioassay Data Sheet i 
1----- ------------ ---------------------------------- --------------1 

Engine Version: MMRes. Cmb. Vl.2 

Assay Instrument: SGS ."" th Trans. Location:LLNL 

Analysis Method: CCP-TP-019 Rev 4 Software version: NDA 2000 V.4.0 

Item 1D: LL85234274TRU-R Analysis Date: 5/4/2009 




MGA Reeort for LLS5234274TRU-R 6/3/2009 

**************************** MGA Results 

MGA version: MGA V9.63H CI 

Measurement date 5/4/09 

Low energy spectrum sensitivity 30.0% 

High energy spectrum sensitivity 10.0% 


Pu g/cm2 = 0.7361 Cd g/cm2 = 1.6365 

QFIT 1.07 

NQFIT = 1. 01 


Isotope 	 Relative %* % Relative %* 
to Pu-239 Err Err to Pu-241 Err 

Pu-238 0.000426 16.3 15.9 0.3518 18.9 
Pu-239 1.000000 0.0 3.1 825.8669 9.8 
Pu-240 0.062596 7.8 7.0 51. 6957 11. 7 
PU-241 0.001211 10.3 8.9 1.0000 0.0 
Pu-242 (New alg. ) 0.3481( 13) 
Am-241 0.009426 3.7 1.5 7.7846 9.3 

Pu-240 effective (mea•. date) = 6.047 +/

2:42:26 	PM Page 45 

**************************** 

Declared date = 5/4/09 
Total counts = 3.787E+005 

FWHM at 	122 keV = 595 eV 
FWHM at 	208 keV 729 eV 

Isotope analysis at 

Meas. date Decl. date 


% weight "'Err % weight %Err 


0.04001 	15.54 0.04355 16.91 
93.92722 0.44 93.84570 0.44 

5.87944 6.99 5.87924 6.99 
0.11373 9.80 0.19196 16.55 
0.03959 ( 13) 0.03954 ( 12) 
0.88536 3.42 0.90009 3.47 

7.41% 
Am-241 separated about 44.988 +/- 0.730 years ago 
Am/Pu-241 weight ratio = 7.78460 +/- 9.02% 

Messages, 

Calculations in MGAABS didn't converge, results may be suspect. 
Pu-241/Pu-239 efficiency changed in MGACAL by 6%. o/:::: 

Notes : 	 * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Date, c.-s-o[ 
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Report for Background 5/5/2009 7:39:02 AM Page 

w************************ Item Information ************************ 

Item ID: Background Count Sequence Number: 374 
Operator: RHWM2\RHWM 
Assay Start: 5/5/2009 7:34:00 AM 
Description 1: Background 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 0.0 kg Net: 0.0 kg 
Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.000 kg /1 

w*********************** System Configuration *k********************* 

Counter: SGS with Trans. 

Efficiency Description: 062308 Carbon Steel Eff. 

Segments: Number: 16 Offset: a 

Scanning Platform: Start: 934 mm Delta: -51 mm 

Count Type: BKG 55 Gal Galv 23.8# 

Collimator/Geometry Setting: Default 0 

Transmission Mode: No Transmission 

Errors quoted at 1.000 sigma 



Segment Results Report for Background 5/5/2009 7:39:02 AM Page 2 

;---- ---- ------------- --~~g~~~~--~-;~~~i~~------------- ---- --------1 
1- -------------- ---------------------------- -------- ---- ---- ---- -I 

Segment: B Detector: DET01 Position: B 
C:\Canberra\NDA2k\Data\00000374_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P008 S008 

Acquisition Start: 5/5/2009 7:34:00 AM 

Elapsed Live Time: 298.37 sec Elapsed Real Time: 300.00 sec 


*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 7:39:01 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency 1<Uncert. 

400.79 106 34 1.35 802.84 3.312E-004 13.08 
1099.47 16 6 1.24 2199.01 1. 328E-004 35.25 
1173.30 36 7 1. 78 2346.54 1.276E-004 19.78 
1333.00 39 4 1.44 2665.67 1.198E-004 18.13 
2234.65 29951 6 1.12 4467.43 1.187E-004 1. 00 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Reviewed by: Date: 
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1Last Measurement Q.A. Report 5/5/09 7:39:04 AM Page 

************************************************************************** 
***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/5/09 7:39:04 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTROOOl_DC 
Sample ID: Background 
Sample Quantity: 1.OOOOE+000 
Sample Date: 5/5/09 7:32:32 AM 
Measurement Date: 5/5/09 7:34:00 AM 
Elapsed Live Time: 298.4 seconds 
Elapsed Real Time: 300.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : un : BS > 

Background count Rate 1. 3578E+002 0.00 
[0.00+/-0.00] < > 

Pulser Channel 4467 cent 4.4674E+003 0.00 
[0.00+/-0.00] < > 

Pulser Channel 4467 FWHM 1.1207E+000 0.00 
[0.00+/-0.00] < > 

Pulser Channel 4467 cps 9.9838E+001 0.00 
[0.00+/-0.00] < > 

Flags Key: 	 LU = Lower/Upper Bounds Test (Ab = Above/ Be ~ Below) 
SD ; Sample Driven N-sigma Test (In Investigate, Ac = Action) 
un User Driven N-Sigma Test (In Investigate I Ac Action) 
BS = Measurement Bias Test (In = Investigate, Ac = Action) 
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1 --. -- ----- ------ ----- ------ ------------- ----I 
1 NDA 2000 Assay Report
1--- ----- ------ ---- - ----------- --I

1 

************************* Item Information ************************ 

Item TD: SGSI00 Count Sequence Number: 375 
Operator: RHWM2\RHWM 
Assay Start: 5 /2009 7:45:02 AM 
Description 1: SGSI00 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81.5 
Weight: Gross! 54.0 kg Net: 16.8 kg 
Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.080 kg /1 

************************ System Configuration *********************** 

counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: QC - SGS 100 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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1- ------ ----- ------ ----- ----- ----- ----- ------------------1 
1 Segment 1 Results 1 

1---------- ----- ------ ---------- ----- ----- ------------ ---I 
Segment: 1 Detector: DETOI Position: 1 
C:\Canberra\NDA2k\Data\00000375_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003 POOl_S00l 

Acquisition Start: 5/5/2009 7:46:04 AM 

Elapsed Live Time: 118.16 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81. 5# 1. 75" 
Calibration Date: 3/16/2009 2: 01: 07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.274 +/- 0.0132 
SE-75 264.66 0.401 +/- 0.0072 
SE-75 279.54 0,415 +/- 0.0078 
SE-75 400,66 0.474 +/- 0.0091 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 7:48:05 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 677 824 1.03 121.00 5.720E-006 7.65 
558.50 12 10 1.15 1117.98 1.173E-004 48.46 

2234.62 11980 8 1.09 4467,37 4.502E-00S 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by N1D 
M = First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.395E-002 +/ 2.1% < 2.281E-005 < 1.104E-015 
Pulser < O.OOOE+OOO +/. 0.0% < O.OOOE+OOO 
Na-22 < 2.630E-002 +/ 2.2% < 2.504£-005 < 4.155E-012 
Al-26 < 9.762E-003 +/ 16.2% < 9.297E-006 <: 5.135E 007 
K-40 < 3.468E-00l +/ 5.3% <: 3.303E-004 < 5.411E-002 
Co-57 < 1. 253E-001 +/ 3.4% < 1.193E-004 < 1.466E-Oll 
Co-60 < 5.078E-002 +/ 1. 9% < 4.836E-005 < 4.454E-Oll 
Se-75 < 1. 016E-001 +/ 1. 9% < 9.678E-005 < 6.991E-012 
Kr-SS < 7.017E+000 +/ 3.2% < 6.683E-003 < 1.768E-008 
Sr-90 < 3.499E-002 +/ 2.1% < 3.332E-005 <: 2.536E-010 
Sb-125 <: 6.626E-002 +/ 2.3% <: 6.310E-005 <: 6.374E-011 
Ba-133 < 6.423E-002 +/ 1.8% < 6.117E-005 < 2.537E-OI0 
Cs-134 < 2.373E-002 +/ - 2.1% <: 2.260E-005 < 1.810E-Oll 
Cs 137 < 3.499E-002 +/ - 2.1% <: 3.332E-005 < 3.988E-010 
Eu-lS2 < 1.325E-001 +/ 4.0% < 1.262E-004 <: 7.449E-010 
Eu-154 < 7.509E-002 +/ 2.4% < 7.151E-005 < 2.816E-OI0 
Ho-166m <: 3.376E-002 +/ 2.4% <: 3.215E-005 <: 1. 877E-008 
Bi-207 <: 2.873E 002 +/ 2.1% <: 2.736E-005 < 5.229E-010 
Pb-210 <: 8.605E+002 +/ 47.8% <: 8.195E-001 <: 1.119E- 005 
Ra-226 < 5.694E-002 +/ 2.4% <: 5.423E-005 <: 5.694E-008 
Ac-227 < 3.236E-00I +/ 8.3% < 3.082E-004 <: 4.433E-009 
Th-230 " 1. 536E+002 +/ - 8.6% < 1.462E-OOl <: 7.524E-003 
Pa-231 " 2.144E+000 +/ 11.2% <: 2.041E-003 <: 4.480E-005 
Th-232 <: 6.554E-002 +/ 2.6% < 6.242E-005 <: 5.905E-00I 
U-232 <: 1.050E-001 +/ 2.3% < 9.999E-005 < 4.861E-009 
U-233 <: 1.131E+003 +/ 2.7% " 1.077E+00O < 1. 154E- 001 
Pa-234 <: 2.076E-00I +/ 12.3% <: 1. 977E-004 
Pa-234m < 2.196E+002 +/ 2.3% < 2.091E-00l 
U-234 <: O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 " 1.108E-001 +/ 2.5% < 1. 055E-004 " 5.064E-002 
Np-237 
Pu-238 

<: 

< 
1. 522E-001 
7.661E+003 

+/
+/ 

2.0% 
2.n 

< 

< 
1.449E-004 
7.296E+000 " 

" 
2.130E-004 
4.428E-004 

U-238 " 4.124E+000 +/ 2.4% <: 3.928E-003 <: 1. 212E+001 
Pu-239 <: 1.427E+003 +/ 3.1% <: 1.359E+000 < 2.270E-002 
Pu-239B " 4.233E+003 +/ 5.2% < 4.032E+000 <: 6.730E-002 
U-239 <: 1.893E+003 +/ 59.1% < 1. 803E+000 
Pu-240 " 2.605E+003 +/ 4.6% " 2.481E+000 <: 1. 133E-002 
Am-241 7.423E+001 +/ 21. 8% 7.070E-002 2.138E-005 
Am-241B <: 9.743E+002 +/ 4.9% < 9.279E-00I <: 2.806E-004 
Pu-241 <: 3.915E+004 +/ - 2.8% < 3.728E+001 <: 3.766E-004 
Pu-241B < 1.056E+004 +/ - 2.5% < 1.006E+001 <: 1. 016E-004 
Pu-242 " O.OOOE+OOO +/  0.0% <: O.OOOE+OOO " O.OOOE+OOO 
Am-243 <: 4.102E-001 +/ 1.9% < 3.906E-004 < 2.030E-006 
Cm-243 < 4.230E-00I +/ - 3.4% <: 4.029E-004 <: 8.122E-009 
Cm-244 <: 3.459E+004 +/ 14.1% <: 3.294E+001 < 4.220E-004 
Cm-245 " 6.942E-001 +/ 7.7% <: 6.612E-004 <: 3.992E-006 
Cm-247 <: 4.071E-002 +/ 8.6% <: 3.877E-005 <: 4.356E-004 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-24!l < 4.637E-002 +/ 3.6% < 4.417E-005 < 1.122E-008 
Cf-251 < 3.768E-OOl +1- 5.6% < 3.588E-004 < 2.35SE-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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Segment: 2 Detector: DET01 Position: 2 
C:\Canberra\NDA2k\Data\0000037S_CNTROOOl_DCAT0002_PROCOOAG~LZ0003_P002_S002 

Acquisition Start: 5/5/2009 7:49:15 AM 
Elapsed Live Time: 117.70 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

calibration Description: S5 TRU Galv 81. 51/ 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

75 136.00 0.317 +/- 0.0146 
SE-7S 264. 66 0.467 +/- 0.0083 
SE-75 279.54 0.474 +/- 0.0088 
SE-75 400.66 0.535 +/- 0.0102 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 
Peak Analysis From Channel: 
Peak Search Sensitivity: 

7:51:17 AM 
80 to 

3.00 
Channel: 8192 

Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.52 Y 
98.83 

2234.61 

1494 
250 

11980 

1087 
2465 

6 

1.56 
0.98 
1. 07 

120.89 
199.44 

4467.35 

1.0S2E-004 
2.336E-004 
1.053E-004 

4.37 
28.66 
1.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/ 0.01 

Y 
M ; 

m 
F 
? 

Peak Identified by NID 
First peak in a multiplet region 
Other peak in a mUltiplet region 
Fitted singlet 
Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity !tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe " 1. 809E-002 +1- 1. 8% " 1.723E-005 <: 8.339E-016 

Pulser < O.OOOE+OOO +1- 0.0% " O.OOOE+OOO 

Na-22 < 2.106E-002 +1- 2.0% <: 2.006E-005 < 3.328E-012 

Al-26 < S.722E-003 +/- 15.5% < 5.450E-006 < 3.010E-007 

1(-40 <: 3.374E-001 +/ - 4.9% < 3.2l3E-004 <: 5. 254E- 002 

Co-57 " 1. OS9E-OOI +1- 3.5% <: 1.037E-004 < 1.274E-01l 

Co-50 " 2.638E-002 +1- 1. 7% <: 2.513E-005 <: 2.314E-Oll 

Se-75 < S.S89E-002 +1 1.9% < S.IS0E-OOS S.909E-012
" Kr-SS S.19SE+OOO +1 3.1% <: 4.948E-003 1.309E-OOS" " Sr-90 < 2.729E-002 +1- 2.0% < 2.S99E-005 < 1.97SE-OlO 

Sb-125 < 5.S7SE-002 +1- 2.1% < 5.309E-005 < S .363E-Oll 

Ba-133 < 6.267E-002 +/- 1.7% < S.969E-OOS <: 2.476E-OI0 

Cs-134 1.717E-002 +1 - 2.0% 1.636E-OOS <: 1.310E-Oll
" " Cs-137 " 2.729E-002 +1 2.0% " 2.S99E-00S < 3.llIE-OlO 

Eu-lS2 " 7.126E-002 +1- 3.7% < 6.787E-00S < 4.005E-OI0 

Eu-154 < 6.014E-002 +1- 2.2% 5.72SE-OOS <: 2.2SSE-OI0
" Ho-166m <: 3.364E-002 +1- 2.3% " 3.204E-00S <: 1.87lE-008 

Bi-207 < 1. 617E-002 +/- 2.1% < I.S40E-00S < 2.943E-010 

Pb-210 <: 7.222E+000 +1- 81.7% 6.878E-003 < 9.3S9E-OOS
" Ra-226 " 4.499E-002 +/- 2.3% <: 4.28SE-OOS 4.499E-008" Ac-227 <: 3.006E-OOl +/ S .3% < 2.863E-004 4.1lSE-D09" Th-230 <: 3.672E+001 +/- 25.1% < 3.497E-002 <: 1. 799E-003 

Pa-231 < 1.8SSE+OOO +1- 11. 2% < 1. 79SE-003 < 3.939E-005 

Th-232 < 6.090E-002 +/- 2.2% < 5.S00E-OOS < S.487E-ODl 

U-232 < 6.090E-002 +/- 2.2% " 5.800E-OOS < 2.819E-009 

U-233 < 1. 079E+003 +/ - 2.7% < 1. 028E+OOO < 1.101E-OOl 

Pa-234 <: 1. 008E-OOl +/- 12.2% < 9.598E-005 

Pa-234m " 9.101E+OOl +1 2.1% 8.667E-002
" U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO O.OOOE+OOO" U-235 1. 08lE-001 +/- 2.5% <: 1.030E-004 <: 4.941E-002" Np-237 < 1.436E-001 +/ - 2.0% " 1.367E-004 < 2.010E-004 
Pu-238 < 7.322E+003 +/- 2.7% < 6.974E+00O < 4.232E-004 
U-238 < 2.82SE+OOO +1- 2.1% <: 2.690E-003 < 8.304E+000 
Pu-239 < 1.265E+003 +/- 3.2% < 1.204E+OOO < 2.0llE-002 
Pu-239B " 2.661E+003 +1 6.4% " 2.53SE+OOO < 4.231E-002 
U-239 " 9.123E+OOO +/ - 98.9% < 8.688E-003 
Pu-240 < 1. 733E+003 +1- 5.4% < 1. 65 OE+OOO < 7.S37E-003 
Am-241 8.90SE+000 +1- 37.9% 8.483E-003 2.S65E-006 
Am-241B <: 6.S37E+002 +/ - s.n < 6.22SE-00l < 1.883E-004 
Pu-241 < 3.722E+OO4 +/ - 2.9% < 3.S44E+001 < 3.SS0E-004 
Pu-241B <: 1.054E+004 +1- 2.5% <: 1.004E+OOl < 1. 014E-004 
Pu-242 < O.OOOE+OOO +1- 0.0% O.OOOE+OOO O.OOOE+OOO"" Am-243 < 2.011E-OOl +/ - 16.6% < 1. 91SE-004 < 9.953E-007 

Cm-243 < 3.791E-OOl +/ 3.4% " 3.610E-004 < 7.278E-009 

Cm-244 < 2.048E+OO4 +/ - 14.2% < 1. 950E+OOl < 2.499E-004 

Cm-24S < 7.038E-OOl +/- 7.7% < 6.703E-004 < 4.047E-006 

Cm-247 3.48SE-002 +1 - 8.5% < 3.322E-OOS < 3.733E-004
" 
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Nuclide Total Activity 
(uCi) 

%Error concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

4.367E-002 
3.7S4E-001 

+/
+/ 

3.5% 
5.6% 

< 

< 
4.1S9E-00S 
3.S7SE-004 

< 
< 

1.057E-00B 
2.346E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< ; MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

*****-*********** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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Segment: 3 Detector: DET01 position: 3 
C:\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/5/2009 7:52:27 AM 
Elapsed Live Time: 114.67 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

75 136.00 0.258 +/- 0.0140 
SE-75 264.66 0.402 +/- 0.0073 
SE-75 279.54 0.412 +/- 0.0079 
SE-75 400.66 0.466 +/- 0.0091 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 7:54:29 AM 

Peak Analysis From Channel: 90 to Channel: 9192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.57 Y 9298 2418 1.14 120.98 7.880E-005 1.72 
M 94.75 2470 5801 1.56 191.28 2.001E-004 5.19 10.91 
m 98.73 Y 7861 8227 1.56 199.24 2.122E-004 3.94 
m 100.82 Y 1366 8106 1.57 203.41 2.183E-004 6.52 
m 103.40 Y 5446 6854 1. 57 208.58 2.256E-004 3.90 

111. 21 674 5445 1.54 224.18 2.459E-004 17.69 
M 125.32 Y 620 2827 1. 06 252.37 2.761E-004 6.91 2.92 
m 129.38 Y 3417 2589 1.07 260.48 2.833E-004 2.32 

148.62 Y 395 1561 1.12 298.93 3.135E-004 14.94 
M 203.53 Y 806 1505 1.14 408.66 3.464E-004 4.81 2.72 
m 208.05 Y 2792 1429 1.14 417.69 3.464E-004 2.37 

255.60 117 969 1.07 512,70 3.332E-004 43.23 
311,78 Y 108 784 0.75 624.97 3.015E-004 41. 99 

M 332.74 Y 938 559 1. 26 666.86 2.887E-004 3.85 1.27 
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Energy ID Net Peak Continuum FWHM peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 335.64 Y 418 582 1. 27 672.64 2.869E-004 6.20 
m 341.40 Y 114 545 1.27 684.16 2.83SE-004 16.72 
m 344.98 922 509 1.28 691.31 2.813E-004 3.82 
M 368.49 Y 320 429 1.32 738.30 2.677E-004 7.19 1. 79 
m 375.06 Y 2299 389 1.33 751.43 2.640E-004 2.38 
m 380.15 442 265 1. 33 761.59 2.612E-004 5.52 
m 382.73 413 242 1.34 766.75 2.598E-004 5.67 

392.94 771 192 1.46 787.16 2.543E-004 4.87 
413.71 Y 2088 91 1.43 828.66 2.437E-004 2.61 
422.44 96 105 1.29 846.11 2.394E-004 19.77 
451.36 244 38 1.67 903.89 2.261E-004 7.73 
662.28 Y 91 14 1.53 1325.38 1. 606E-004 12.65 
722.07 Y 51 9 1.48 1444.86 1.491E-004 17.35 

2234.60 11980 10 1.06 4467.33 8.570E-005 1. 45 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.05 +/- 0.01 

y ~ Peak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a multiplet region 

F ; Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 2.304E 002 +/ 1. 8% < 2.194E-005 < 1.062E-015 

Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 

Na-22 < 2.376E-002 +/ 2.0% < 2.263E-005 < 3.755E-012 

Al-26 < 2.768E-002 +/ 18.9% < 2.636E-005 < 1.456E-006 

K-40 < 2.6l0E-OOl +/ 5.3% < 2.485E-004 < 4.071E-002 

Co-57 < 1.52SE-00l +/ 4.4% < 1.4S2E-004 < 1.784E-Oll 

Co-60 < 3.137E-002 +/ 1.7% < 2.988E-005 < 2. 752E-Oll 

Se-75 < 1.176E-00l +/ 1.8% < l.l20E-004 < 8.092E-012 

Kr-8S < 6.634E+OOO +/ 3.1% < 6.318E-003 < 1.672E-OOB 

Sr-90 < 3.706E-002 +/ 2.2% < 3.530E-00S < 2. 687E- 010 

Sb-125 < 1.095E-001 +/ 1.9% < 1.043E-004 < 1.054E-OI0 

Ba-l33 < 9.402E-002 +/ 1. 6% < 8.954E-OOS < 3.714E-OI0 

Cs-134 < 2.S49E-002 +/ 2.2% < 2.427E-005 < 1. 945E- 011 


X Cs-137 
Eu-152 < 2.678E-002 +/ 3.8% < 2.550E-005 < 1. 505E-OIO 

Eu-154 < 6.786E-002 +/ 2.1% < 6.462E-005 < 2.545E-010 

Ho-166m < 2.247E-002 +/ 2.3% < 2.140E-005 < 1.249E-008 

Bi-207 < 2.1l1E-002 +/ 2.1% < 2.010E-005 < 3.842E-OI0 

Pb-210 < 1.344E+00l +/ 259.0% < 1.280E-002 < 1.74SE-007 

Ra-226 < 4.794E-002 +/ 2.4% < 4.566E-005 < 4.794E-008 

Ac-227 < 4.076E-00l +/ 8.3% < 3.882E-004 < 5.5B4E-009 

Th-230 < 5.944E+00I +/ 83.2% < 5.661E-002 < 2.913E-003 

Pa-231 < 2.364E+000 +/- 11.2% < 2.252E-003 < 4.942E-005 
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Th-232 < 8.068E-D02 +/ 2.3% < 7.684E-005 < 7.269E-00l 
U-232 < 8.068E-D02 +/ 2.3% < 7.684E-005 < 3.73SE-009 
U-233 < 1. 494E+OO3 +/ 3.0% < 1.423E+000 < 1.S24E-00l 
Pa-234 < 1.440E-00l +/ 12.1% < 1.372E-D04 
Pa-234m < 1.491E+OO2 +/ 2.1% < 1. 420E-001 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 452E-OOl +/ - 2.9% < 1. 383E-004 < 6.635E-002 
Np-237 2.098E-00l +/ 42.0% 1.998E-004 2.937E-004 
Pu-238 < 9.550E+OO3 +/ 3.1% < 9.095E+OOO < 5.S20E-004 
U-238 < 3.189E+OOO +/ 2.2% < 3.037E-003 < 9.37SE+OOO 
Pu-239 2.201E+OOS +/ 3.9% 2.096E+OO2 3.499E+OOO 
Pu-239B < S.62SE+OO3 +/ 16.5% < 5.358E+OOO < B.943E-002 
U-239 < 1. 976E+OOl +/ 308.4% < 1.882E-002 

X Pu-240 
Am-241 3.633E+004 +/ 10.5% 3.460E+OO1 1. 046E-002 
Am-241B 3.084E+004 +/ - 10.6% 2.938E+OO1 8.883E-003 
Pu-241 1.530E+OO5 +/  15.3% 1. 458E+OO2 1. 472E-003 
Pu-241B 3.496E+OO5 +/ 3.6% 3.329E+OO2 3.363E-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.257E-OOl +/ 57.7% < 3.102E-004 < 1.612E-006 
Cm-243 < 4.847E-OOI +/ 3.3% < 4.617E-004 < 9.307E-009 
Cm-244 < 3.183E+OO4 +/ 14.1% < 3.032E+00l < 3.884E-004 
Cm-245 < 8.958E-OOl +/ - 7.8% < 8.532E-004 < 5.151E-OOG 
Cm-247 < 5.729E-002 +/ 8.5% < 5.456E-005 < 6.130E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf 249 < 6.500E-002 +/ 3.4t < 6.191E 005 < 1.573E-OOS 
Cf-25l < 4.S99E-001 +/- S.S% < 4.666E-004 < 3.062E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) uncorrected Mass (9) 

Pu-239 3.50E+OOO +- 1.36B-OOl 1.16E+OOO +- 2.42B-002 

Beta: 2.06E+002 +- 9.22E+00O Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 6.SSE-GOl +- 3.l0E-002 
203. SS 1.46E+OOO +- 7.SSE-002 
375.05 2.0lE+000 +- 5. 94E- 002 
413.71 2.09E+OOO +- 6.79B-002 
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Segment: 4 Detector: DET01 position: 4 
c:\canberra\NDA2k\Data\00000375_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/5/2009 7:55:38 AM 
Elapsed Live Time: 102.12 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.263 +/- 0.0164 
SE-75 264.66 0.388 +/- 0.0073 
SE-75 279.54 0.399 +/ 0.0080 
SE-75 400.66 0.469 +/- 0.0096 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

+** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/5/2009 7:57:40 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency 'liUncert. 

59.50 Y 55418 6188 1.12 120.85 4.552E-006 1. 27 
M 94.73 Y 11156 11608 1.55 191.25 1.165E-004 2.25 58.45 
m 98.74 Y 44211 15474 1. 56 199.25 1. 377E-004 1.83 
m 100.94 Y 7045 15499 1.56 203.65 1.495E-004 2.79 
m 103.39 Y 31987 13153 1.56 208.54 1.627E-004 1. 80 
M 111.13 Y 11909 1849 1. 37 224.01 2.039E-004 1.29 84.81 
m 114.61 Y 9534 9588 1.37 230.96 2.217E-004 1. 31 
m 116.65 Y 9072 8983 1. 38 235.05 2.318E-004 1. 31 
m 120.73 Y 2278 8073 1. 39 243.19 2.511E-004 1. 83 
m 125.27 Y 4350 7462 1.39 252.28 2.712E-004 1.46 
m 129.32 Y 21097 6554 1.40 260.36 2.876E-004 1.24 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

M 144.21 Y 1298 4501 1.18 290.11 3.384E-004 15.43 0.73 
m 146.37 Y 1127 4484 1.18 294.43 3.445E-004 15.87 
m 148.59 Y 2774 4461 1.19 298.86 3.503E-004 14.60 
M 160.85 Y 1504 4919 1. 77 323.38 3.757E-004 18.73 7.00 
m 164.55 Y 1371 6863 1. 78 330.76 3.812E-004 16.46 

171. 44 Y 1169 4374 1.34 344.53 3.890E-004 10.38 
179.19 Y 406 4251 1.21 360.02 3.947E-004 28.34 
189.34 Y 737 4643 1.22 380.30 3.978E-004 16.97 
195.67 Y 715 4484 1.12 392.94 3.977E-004 17.18 

M 203.55 Y 5113 3687 1.19 408.69 3.958E-004 2.64 1.15 
m 208.01 Y 16253 3206 1.20 417.61 3.940E-004 2.12 

255.40 Y 707 2157 1.16 512.30 3.571E-004 12.43 
M 263.90 Y 245 1589 1.12 529.29 3.490E-004 14.72 0.58 
m 267.47 Y 570 1716 1.12 536.43 3.457E-004 7.70 

297.38 Y 451 1480 0.95 596.19 3.177E-004 15.69 
311. 80 Y 763 1528 1.37 625.01 3.048E-004 9.98 

M 320.96 Y 605 1422 1.81 643.31 2.970E-004 7.32 2.59 
m 323.51 Y 926 2089 1.81 648.41 2.948E-004 5.11 
M 332.71 Y 5747 1343 1.29 666.79 2.873E-004 1.85 3.52 
m 335.68 Y 2242 1226 1.29 672.72 2.849E-004 2.71 
m 341. 46 Y 557 1261 1. 30 684.29 2.S04E-004 6.44 
m 344.97 Y 5084 1174 1. 30 691. 30 2.777E-004 1.91 

368.51 Y 2042 1106 2.44 738.35 2.608E-004 4.01 
M 375.03 Y 13053 1052 1.28 751. 36 2.564E-004 1.48 13.50 
m 380.15 Y 2657 704 1.28 761.59 2.531E-004 2.46 
m 382.73 Y 2279 607 1.28 766.75 2.515E-004 2.61 

392.87 Y 4633 593 1.55 787.01 2.452E-004 2.20 
413.67 Y 12067 380 1.40 828.58 2.331E-004 1. 55 

M 422.50 Y 855 239 1.26 846.23 2.283E-004 4.15 1.91 
m 426.57 Y 168 263 1.26 854.36 2.262E-004 10.94 
M 445.54 Y 46 143 1.25 892.26 2.168E-004 28.60 1. 53 
m 451. 44 Y 1429 174 1.25 904.05 2.141E-004 3.16 

481.45 Y 44 79 1. 32 964.02 2.014E-004 39.58 
618.99 Y 157 39 0.98 1238.87 1.623E-004 11.35 
645.61 Y 57 50 0.96 1292.07 1.572E-004 26.01 

M 658.75 Y 51 22 1. 57 1318.32 1.549E-004 17.36 1.68 
m 662.33 Y 621 22 1. 58 1325.48 1.543E-004 4.44 

688.80 Y 61 21 1. 52 1378.36 1. 500E- 004 19.51 
721.77 Y 311 21 1. 33 1444.25 1.452E-004 6.86 
769.08 Y 59 16 1. 66 1538.79 1. 393E-004 19.02 

2234.57 11980 37 1.04 4467.27 6.667E-00S 1. 53 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.18 +/- 0.01 

Y Peak Identified by NID 
M ~ First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.0998-002 +/ 1. 8% < < 9.6758-016 

Pulser < 0.0008+000 +/ - 0.0% < 0.0008+000 

Na-22 < 3.0018-002 +/ - 2.0% < 2.8588-005 < 4.7428-012 

Al-26 < 4.6038·002 +/ - 14.5% < 4.3848-005 < 2.4218-006 

K-40 < 3.2778-001 +/- 4.8% < 3.1218-004 < 5.1128-002 

Co-57 2.0988+000 +/- 5.0% 1.9998-003 2.455E-010 

Co-60 < 3.671E-002 +/- 1.7% < 3.4978 005 < 3.220E-Oll 

Se-75 < 1.918E-001 +/- 1.7% < 1.826E-004 < 1.319E-Oll 

Kr-85 < 1. 174E+001 +/ - 3.0% < 1.118E-002 < 2.9588-008 

Sr-90 < 4.988E-002 +/- 2.0% < 4.7508-005 < 3.616E-OI0 

Sb-125 < 2.4 73E-OOI +/- 2.2% < 2.355E-004 < 2.379E-010 

Ba-l33 < 1.618E-001 +/- 1.7% < 1.541E-004 < 6.392E-OI0 

Cs-134 < 2.917E-002 +/ - 1. 8% < 2.778E-005 < 2.225E-011 


X 	 Cs-13 7 
Eu-152 < 1.159E-001 +/- 3.6% < 1.104E-004 < 6.513E-010 
Eu-154 < 8.570E-002 +/- 2.2% < 8.1628-005 < 3.214E-010 
Ho-166m < 5.1568-002 +/- 2.3% < 4.9108-005 < 2.867E-008 
Bi-207 < 4.2778-002 +/ - 2.0% < 4.074E-005 < 7.7858-010 
Pb-210 < 4.1528+003 +/- 37.2% < 3.955E+000 < 5.398E-005 
Ra-226 < 9.287E-002 +/- 2.2% < 8.844E-005 < 9.2878-008 
Ac-227 < 6.532E-001 +/ - 8.3% < 6.2218-004 < 8.9498-009 
Th-230 < 3.135E+002 +/- 8.5% < 2.986E-001 < 1. 536E-002 
Pa-231 < 3. 711E+000 +/ 11. 2% < 3.534E-003 < 7.756E-005 
Th-232 < 1.004E-001 +/- 2.4% < 9.566E-005 < 9.0508-001 
U-232 < 1.522E-001 +/ - 2.1% < 1.450E-004 < 7.0488-009 
U-233 < 2.392E+003 +/- 2.6% < 2.278E+000 < 2.4408-001 
Pa-234 < 1. 361E-001 +/- 12.2% < 1. 296E-004 
pa-234m < 2.061E+002 +/- 2.1% < 1. 963E-001 
U-234 < O.OOOE+OOO +/. 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.046E-001 +/- 2.4% < 1.949E-004 < 9.351E-002 
Np-237 9.342E-001 +/- 15.8% 8.897E-004 1.3088-003 
Pu-238 < 1. 360E+004 +/- 2.5% < 1.296E+001 < 7.864E-004 
U-238 < 2.635E+000 +/- 2.2% < 2.509E-003 < 7.746E+OOO 
Pu-239 1. 2908+006 +/- 3.2% 1.228E+003 2.0518+001 
Pu-239B 7.877E+005 +/- 1.3% 7.502E+002 1.2528+001 
U-239 < 1.604E+004 +/- 46.3% < 1.528E+001 

X 	 Pu-240 
Am-241 2.4808+005 +/- 4.4% 2.362E+002 7.1428-002 
Am-241B 2.4958+005 +/- 3.6% 2.376E+002 7.1848-002 
Pu-241 9.615E+005 +/- 14.9% 9.157E+002 9.2498-003 
Pu-241B 1.823E+006 +/- 3.0% 1.736E+003 1. 7548-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am·· 243 < 7.184E-001 +/- 1. 8% < 6.8428-004 < 3.556E-006 
Cm- 243 < 7.410E-001 +/- 3.3% < 7.057E-004 < 1.423E-008 
Cm-244 < 3.007E+004 +/- 14.2% < 2.864E+001 < 3.669E-004 
Cm-245 < 1.253E+000 +/- 7.6% < 1.193E-003 < 7.205E-006 
Cm- 247 < 1. 0278-001 +/- 8.5% < 9.783E-005 < 1.099E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.252E-001 +/ 3.5% < 1.192E-004 < 3.029E-008 
Cf-251 < 7.049E-001 +/- 5.6% < 6.713E-004 < 4.405E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) uncorrected Mass (g) 

Pu-239 2.05E+00l +- 6.58E-00l 7.26E+000 +- 1.17E-00I 


Beta: 2.02E+002 +- 7.72E+OOO Alpha, 1. OOE+OOO +- 0.00£+000 

Nurnher of energy lines used in correction: 4 


Energy Mass (g) 

129.30 4.16E+000 +- 1.63E-00l 
203.55 8.13£+000 +- 2.77£-001 
375.05 1.17E+001 +- 2.82£-001 
413.71 1.26£+001 +- 3.30E-001 
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i------- --------- --------------~-------- ---- ----- -- ---- ---
1 Segment 5 Resul ts , 
1 ___ - _ -- ---- ---- ------------- ---- ---- ---- ------------- __ I 

Segment: 5 Detector: DET01 Position: 5 
C:\canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/5/2009 7:58:50 AM 
Elapsed Live Time: 87.71 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Gal v 81. 5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/~. 0.0005 
SE-75 264.66 0.185 +/- 0.0051 
SE-75 279.54 0.213 +/- 0.0049 
SE-75 400.66 0.343 +/- 0.0076 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/5/2009 8:00:51 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.44 Y 128064 10333 1.12 120.72 2.793E-005 1.27 
M 94.68 Y 21721 16911 1. 57 191.14 5.986E-005 1. 91 108.91 
m 98.70 Y 88005 22739 1. 57 199.17 6.294E-005 1.63 
m 100.89 Y 14230 22951 1. 58 203.56 6.455E-005 2.26 
m 103.35 y 64696 19667 1.58 208.46 6.628E-005 1.61 
M 111.06 Y 23948 11479 1.42 223.88 7.129E-005 2.25 156.45 
m 114.58 Y 19450 12751 1.42 230.91 7.335E-005 2.26 
m 116.68 Y 18645 11917 1.43 235.11 7.451E-005 2.22 
m 120.61 Y 4784 10759 1.43 242.96 7.654E-005 2.89 
m 122.84 Y 2094 10436 1.44 247.41 7.762E-005 4.54 
m 125.23 Y 8437 9988 1.44 252.19 7.871E-005 2.45 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.28 Y 40576 8741 1.45 260.28 8.043E-005 2.12 
M 144.13 Y 2591 6712 1.16 289.97 1.401E-004 9.90 
m 146.32 Y 2107 6713 1.16 294.33 1.4BOE-004 10.70 
m 148.55 Y 5533 6713 1.17 298.79 1.550E-004 8.83 
M 160.89 Y 2683 7362 1. 75 323.45 1. 848E-004 14.49 
m 164.59 Y 2334 9510 1. 75 330.84 1. 918E-004 12.99 

17l.38 Y 1828 6603 1.21 344.42 2.029E-004 9.24 
179.10 Y 991 6254 1.31 359.84 2.133E-004 16.16 
189.24 Y 1165 6123 1.56 380.10 2.243E-004 13 .69 
195.67 Y 1950 6398 1.17 392.95 2.299E-004 8.77 

M 203.51 Y 9506 5582 1.14 408.62 2.354E-004 1. 78 
m 207.98 Y 30954 5191 1.14 417.55 2.381E-004 1.39 

243.61 Y 693 3607 1.50 488.74 2.486E-004 18.11 
255.31 Y 1432 3251 1.23 512.14 2.491E-004 8.69 

M 263.87 Y 558 2586 1.14 529.23 2.488E-004 18.67 
m 267.51 Y 1090 2476 1.15 536.50 2.495E-004 16.88 
M 297.43 Y 804 1572 1.10 596.30 2.500E-004 6.88 
m 300.20 Y 143 1814 1.10 601.B3 2.496E-004 28.95 

311. 76 Y 1388 2313 1. 25 624.94 2.474E-004 7.75 
M 320.87 Y 959 2060 1. 85 643.14 2.455E-004 6.61 
m 323.39 Y 1684 2981 1. 85 648.17 2.449E-004 4.09 
M 332.67 Y 10794 1663 1. 37 666.72 2.426E-004 3.71 
m 335.61 Y 4294 1522 1.37 672.59 2.419E-004 3.98 
m 341.45 Y 1207 1596 1.38 684.27 2.403E-004 5.79 
m 344.92 Y 9378 1484 1.38 691.19 2.394E-004 3.67 

368.28 Y 3957 1804 2.46 737.87 2.326E-004 3.19 
M 375.00 Y 25221 1655 1. 29 751. 3 0 2.306E-004 1.41 
m 380.08 Y 4859 1087 1. 30 761.45 2.290E-004 2.09 
m 382.67 Y 4345 933 1. 30 766.63 2.282E-004 2.16 

392.84 Y 8708 964 1.58 786.96 2.251E-004 1. 90 
413 .58 Y 23155 684 1.40 828.41 2.173E-004 1.45 

M 422.47 Y 1685 490 1.25 846.17 2.137E-004 3.27 
m 426.54 Y 359 468 1. 25 854.30 2.121E-004 8.20 
M 445.77 Y 121 258 1.33 892.73 2.047E-004 16.70 
m 451.39 Y 2746 319 1. 34 903.95 2.027E-004 2.53 

618.73 Y 265 72 1. 58 1238.35 1. 557E-004 9.85 
M 640.04 Y 131 50 1.46 1280.92 1. 514E-004 12.84 
m 645.78 Y 153 46 1.47 1292.41 1.503E-004 11.97 
m 652.66 Y 164 52 1.47 1306.16 1.490E-004 11.56 
m 658.93 Y 90 53 1. 48 1318.68 1.478E-004 16.86 
m 662.30 Y 1207 50 1.48 1325.41 1.472E-004 7.18 

688.77 Y 94 41 1.15 1378.30 1.426E-004 18.69 
703.66 Y 50 24 1. 28 1408.06 1.402E-004 25.78 
721.86 Y 512 58 1.54 1444.42 1.373E-004 6.14 
756.00 Y 55 20 1.52 1512.66 1.325E-004 23.35 
769.15 Y 130 19 1.22 1538.93 1. 307E-004 12.36 

2234.51 11980 57 1.08 4467.14 8.706E-005 1. 62 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.34 +/- 0.02 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F ~ Fitted singlet 

Fit 

1.16 

7.06 

12.94 

0.56 

2.31 

3.46 

4.35 

25.87 

1.14 

2.20 

1.82 
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? = Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 3.864E-002 +/- 1.8% < 3.680E-005 < 1.781E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.052E-002 +/- 2.0% < 2.906E-00S < 4.822E-012 
Al-26 < 4.336E-002 +/- 14.7% < 4.130E-005 < 2.281E-006 
K-40 < 3.326E-00I +/- 4.9% < 3.168E-004 < S.189E-002 

X 	 CO-S7 
Co-60 < 3.663E-002 +/- 2.S% < 3.489E-005 < 3.213E-Oll 
Se 75 < 2.966E-OOI +/- 1.9% < 2.825E-004 < 2.040E-Oll 
Kr-8S < 1.6l8E+00l +/- 3.1% < 1. 54lE-002 < 4.078E-OOB 
Sr-90 3.377E-OOI +/- 59.3% 3.2l6E-004 2.449E-009 
Sb-12S < 3.542E-OOI +/- 2.3% < 3.373E-004 < 3.407E-OIO 
Ba-l33 < 2.275E-OOI +/- 1.7% < 2.166E-004 < 8.9B5E-OIO 
Cs 134 < 4.237E-002 +/- l. 8% < 4. 036E-005 < 3.233E-Oll 
Cs 137 3.377E-OOI +/- S9.3% 3.2l6E-004 3.8S0E-009 

X Eu-lS2 
Eu-154 < 8.714E-002 +/ 2.2% < 8.299E-005 < 3.268E-OI0 
Ho-166m < 6. S2SE-002 +/- 2.2% < 6.2lSE-OOS < 3.628E-OOB 
Bi-207 < 3.660E-002 +/- l. 8% < 3.486E-OOS < G.66lE-OlO 
Pb-2lD < 2.780E+OOI +/- 36.7% < 2.648E-002 < 3.614E-007 
Ra-226 < l. OS6E- 001 +/- 2.3% < 1. OOSE- 004 < 1.056E-007 
Ac-227 < 1.025E+OOO +/- 8.3% < 9.762E-004 < 1.404E-008 
Th-230 < 1.325E+OO2 +/- 13.1% < 1. 262E- 001 < 6.492E-003 
Pa-231 < S.362E+OOO +/ 11.2% < 5.l06E-003 < 1.12lE-004 
Th-232 < 1.106E-00l +/- 2.4% < 1.053E-004 < 9.96lE-OOl 
U-232 < l. 899E-00I +/- 2.2% < 1.B08E-004 < B.79lE-009 
U-233 < 3.932E+OO3 +/ - 2.7% < 3.744E+OOO < 4.0l0E 001 
Pa-234 < 2.l24E-00l +/- 12.2% < 2.023E-004 
Pa-234m < 2.556E+002 +/- 2.1% < 2.43SE-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.447E-OOI +/ 2.5% < 3.283E-004 < 1. 575E-OOI 
Np-237 2.1l7E+OOO +/- 11.2.% 2.0l6E-003 2..963E-003 
Pu-23B < 2.264E+004 +/- 2..6% < 2.lS7E+OOl < 1. 309E-003 
U·238 < 3.4l3E+OOO +/- 2.1% < 3.25lE-003 < 1.003E+OOl 
Pu-239 1.6llE+006 +/- 1. S% 1.S34E+OO3 2.S6lE+OOl 
Pu-239B 1.679E+006 +/- 1. 3% 1.599E+003 2.669E+OOI 
U-239 < 4.994E+00I +/ - 4S.9% < 4.7S6E-002 
Pu-240 4·.80lE+005 +/- 22.9% 4.573E+002 2.088E+00O 
Am-24l 4.283E+00S +/- 6.4% 4.079E+002 1.234E-OOI 
Am-24lB S.939E+OOS +/- 4.3% 5.656E+OO2 1. ?lOE-OOl 
Pu-241 4.333E+OO6 +/- 9.H 4.l27E+003 4.l68E-002 
Pu-24lB 5.653E+OO6 +/- 2.8% 5.384E+003 5.43BE-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.447E-OOI +/ B.4% < 7.092E-004 < 3.686E-006 
Cm-243 < 1. OBBE+OOO +/- 3.3% < 1.036E-003 < 2.0S8E-00B 
Cm-244 < 4.802E+004 +/- 14.2% < 4.574E+ODI < 5.B59E-004 
Cm-245 < 2.l05E+000 +/- 7.7% < 2.00SE-D03 < 1.211E-OD5 
Cm-247 < 1. S80E 001 +/- 8.5% < 1.505E-004 < 1. 69lE- 003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.815E-001 +/ 3.5% < 1.729E-004 < 4.393E-008 
Cf-251 < 1.201E+OOO +/- 5.6% < 1.144E-003 < 7.506E-007 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 2.56E+OOI +- 3.76E-001 


Beta: -6.25E+OOO +- 1.14E+001 Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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! -------- ----------------------------- I 
Segment 6 ResultsI

1--------- -I 

Segment: G Detector: DETOI Position: 6 
C:\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P006_S00G 

Acquisition Start: 5/5/2009 8:02:01 AM 

Elapsed Live Time: 88.58 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136. 00 0.001 +/ 0.0005 
SE-75 264.66 0.176 +/- 0.0045 
SE-75 279.54 0.191 +/- 0.0045 
SE-75 400.66 0.317 +/- 0.0071 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/5/2009 8:04:03 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts {keV) centroid Efficiency %Uncert. 

59.44 Y 116004 10073 1.13 120.72 6.783E-007 1. 27 
M 94.67 Y 20890 17097 1.54 191.12 3.231E-005 1.92 111.79 
m 98.69 Y 84657 23428 1. 55 199.16 3.883E-005 1. 63 
m 100.89 Y 12970 24083 1.55 203.55 4.246E-005 2.31 
m 103.34 Y 59783 19613 1.56 208.44 4.650E-005 1.62 
M 111. 08 Y 23144 11272 1. 39 223.92 5.901E-00S 4.19 153.27 
m 114.51 Y 18S76 14014 1. 39 230.78 6.427E-005 4.04 
m 116.57 Y 19141 14102 1.40 234.89 6.729E-005 3.95 
m 120.S7 Y 4432 126S0 1.40 242.87 7.287E-00S 4.54 
m 122.83 Y 2203 11259 1. 41 247.39 7.584E-005 5.86 
m 12S.24 Y 8844 10771 1.41 252.20 7.883E-00S 4.07 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid 8fficiency %"Uncert. 

m 129,28 Y 41864 9444 1. 42 260,29 8.350E-005 },81 
M 144,17 Y 2498 6560 1.17 290,04 1.572E-004 10.28 1.93 
m 146.30 Y 2149 6596 1.17 294.29 1.669E-004 10.73 
m 148.54 Y 5289 6650 l.17 298.77 1.761E-004 9.25 
M 160.90 Y 2592 7514 1. 53 323.48 2.152E-004 3.71 7.60 
m 164.60 Y 2046 11282 1. 53 330.86 2.241E-004 4.63 

171.43 Y 1709 6567 1. 20 344.51 2.380E-004 9.76 
179.24 Y 1200 6729 1.23 360.12 2.5058-004 14 .17 
189.37 Y 1150 6026 1.21 380.36 2.621E-004 13.66 
195.56 Y 1688 6413 1.15 392.72 2,673E-004 9,99 

M 203,51 Y 9398 5335 1.19 408.61 2.720E-004 2.31 1.72 
m 207.97 Y 30136 4876 1. 20 417.52 2.738E-004 1.96 

243,24 Y 707 3529 1. 02 488.02 2.7S7E-004 17.44 
255.44 Y 1565 3347 l. 24 512.40 2,7298-004 8,25 

M 263,92 Y 449 2822 1. 31 529.34 2.706E-004 19,24 0.41 
m 267.47 Y 1207 2898 1.32 536.43 2.6958-004 15.82 

297.39 Y 643 4430 1.21 596.22 2.612E-004 25.81 
M 311.74 Y 1710 2160 1.51 624.90 2,5708-004 3.78 3.63 
m 316.21 Y 259 2727 l.52 633.83 2.557E-004 16.85 
m 320.96 Y 1029 2436 1. 52 643.31 2.542E-004 5.37 
m 323.32 Y 1456 2582 1. 52 648.02 2.534E-004 4.17 
M 332.67 Y 10151 1956 1. 31 666.71 2.505E-004 1.67 5.59 
m 335.62 Y 4134 1776 1.32 672 .61 2.495E-004 2.24 
m 341. 37 Y 1195 1823 1.32 684,10 2.477E-004 4.47 
m 344.93 Y 9373 1685 1.33 691. 22 2.467E-004 1.69 

361.61 Y 131 1026 0.91 724,55 2.414E-004 46.03 
368.28 Y 3837 1829 2.40 737,88 2,393E-004 3.25 

M 375.00 Y 24586 1570 1.29 751.31 2.372E-004 1.41 20.13 
m 380.08 Y 4700 1048 1.29 761.46 2,357E-004 2.10 
m 382,67 Y 4139 908 1. 30 766.64 2,350E-004 2.19 

392.85 Y 8588 994 1.49 786.98 2.319E-004 1. 90 
413.58 Y 22108 742 1.42 828,41 2.246E-004 1.46 

M 422.51 Y 1666 494 1. 22 846.25 2.212E-004 3,30 1. 87 
m 426.52 Y 365 438 1.22 854.25 2.198E-004 8.15 

451.38 Y 2620 312 1.45 903,94 2.114E-004 2.91 
618.82 Y 230 85 1.86 1238,53 1.721E-004 11.62 
633,20 Y 41 35 1. 23 1267.27 1.696E-004 34.55 

M 645.77 Y 142 82 l. 37 1292.39 1. 675E-004 11.78 2.25 
m 652.45 Y 138 93 1. 38 1305.73 1.664E-004 11.51 
m 658.79 Y 92 82 1.38 1316,39 1.654E-004 15.02 
m 662.31 Y 1114 58 1. 38 1325.44 1.648E-004 3.71 

688.69 Y 133 24 1. 84 1378.15 1. 609E-004 12.92 
721.80 Y 564 55 1.66 1444.31 1.562E-004 5.73 
737.34 Y 27 12 1. 08 1475.36 1.540E-004 33.71 
756.12 Y 70 9 1.91 1512,90 1. 515E-004 16.85 
769.08 Y 133 26 1. 07 1538.79 1.499E-004 13.29 

2234.46 11980 62 0.97 4467,04 5.170E-005 1.62 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 33 +/ 0.02 

Y ~ Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
P ; Pitted singlet 



X 

Peak Analysi.s Report for SGS100 5/S/2009 8:04:04 AM Page 22 

? : Adjacent peak noted 

Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCl) (uCi/g) g 


n on Fe < 2.918E 002 +/- 1. 9% < 2.779E-005 < 1.34SE-01S 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.830E-002 +/- 1. 9% < 2.69SE-OOS < 4.471E-012 
Al-26 < 5.099E-002 +/- 19.8% < 4.8S7E-005 < 2.6S2E-006 
K-40 < 3.381E-OOl +/ - 5.3% < 3.220E-004 < 5.275E-002 
Co-57 2.207E+OOO +/- 38.0% 2.102E-003 2.S82E-OI0 
Co-60 < 3.431E-002 +/- 1.7% < 3.268E-005 < 3.009E-Oll 
Se·75 < 2.630E-OOI +/- 2.3% < 2.S04E-004 < 1. B09E-Oll 
Kr-8S < 1.576E+OOl +/- 3.2% < 1. SOlE- 002 < 3.971E-008 
Sr-90 < 8.304E-002 +/- 2.5% < 7.909E-OOS < 6.020E-010 
Sb-12S < 2.852E-00I +/- 2.7% < 2.716E-004 < 2.744E-010 
Ba-D3 < 2.064E-C01 +/- 1.8% < 1.96SE-004 < 8.152E-OIO 
Cs-134 < 2.B20E-002 +/- 2.0% < 2.686E-OOS < 2.1S2E-Oll 
Cs-13 7 
Eu-1S2 < 1. 34SE-00I +/- 3.8% < 1. 280E-004 < 7.S56E-OlO 
Eu-lS4 < 8.083E-C02 +/ - 2.1% < 7.698E-OOS < 3.031E-010 
Ho-166m < 4.624E 002 +/- 2.4% < 4.404E-00S < 2.S71E-008 
Bi-207 < 3.H5E-002 +/- 1.9% < 3.281E-OOS < 6.271E-OIO 
Pb-2l0 < 3.342E+OO4 +/ - 309.7% < 3.183E+00I < 4.344E-004 
Ra-226 < 1.036E 001 +/- 2.7% < 9.869E-00S < 1.036E-007 
Ac-227 < 9.076E-00l +/- 8.5% < 8.644E-004 < 1. 243E-008 
Th-230 < 4.471E+OO2 +/- 9.0% < 4.258E-00l < 2.191E 002 
Pa-231 < 4.S97E+000 +/- 11. 3% < 4.664E-003 < 1. 024E-004 
Th~232 < 9.91SE~002 +/ - 2.4% < 9.442E-005 < 8.933E-00l 
U-232 < 1. 783E-001 +/- 2.6% < 1. 698E-004 < 8.2SSE-009 
U-233 < 3.426E+003 +/ 4.0% < 3.263E+000 < 3.49SE-OOI 
Pa-234 < 1.23SE-00I +/- 12.2% < 1.176E-004 
Pa-234m < 1.462E+002 +/- 2.1% < 1.393E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.83lE-00l +/- 4.0% < 2.696E-004 < 1.294E-OOl 
Np-237 2.847E+00O +/- 5.9% 2.712E-003 3.98GE-003 
Pu-23B < 1.918E+OO4 +/. 4.2% < 1.B27E+OOl < 1.109E-003 
U-238 < 3.32SE+OOO +/ - 2.1% < 3.169E-003 < 9.783E+OOO 
Pu~239 1. 531E+006 +/- 4.7% 1.458E+OO3 2.434E+00I 
Pu-239B 1.549E+006 +/- 1.3% 1.47SE+OO3 2.462E+OOl 
U-239 < 2.229E+OO5 +/- 368.5% < 2.l23E+002 
Pu-240 2.l00E+005 +/- 18.a 2.000E+OO2 9 .136E- 001 
Am-241 4.170E+OOS +/- 4.0% 3.972E+002 1.201E-00l 
Am-241B 4.286E+OO5 +/ 6.1% 4.0S2E+OO2 1. 234E-OOl 
Pu-24l 3.647E+006 +/- 10.a 3.473E+OO3 3.S08E-002 
Pu-241B 4.725E+OO6 +/- 3.3% 4.S00E+003 4.S45E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.533E-00I +/- 2.2% < 9.079E-004 < 4.719E-006 
Cm-243 < 9.832E-00l +/~ 3.5% < 9.364E-004 < 1. 8SSE-OOS 
Cm-244 < 4.S70E+004 +/- 14 .2% < 4.3S2E+OOl < 5.575E-004 
Cm-245 < 1. 741E+000 +/ 8.4% < 1.658E-003 < 1.001E-00S 
Cm-247 < 1.461E-00l +/- 8.5% < 1. 392E- 004 < 1. 564E- 003 



-------
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf~249 < 1.707E~OOl +/~ 3.5% < 1. 625E~004 < 4. l30E-008 
Cf-251 < 9.968E~001 +/ 6.5% < 9.493E-004 < 6.230E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 

@ ~ Half life too shart for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu~239 2.43E+OOI +~ 1.13E+OOO 2.37E+OOl +- 3.80E-001 


Beta: 9.26E+OOO +- 1.42E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
~ ~ ~ ~-
129.30 2.85E+001 +- 2.53E+OOO 
203.55 2.17E+OOl +- 8. SSE-OOl 
375.05 2.39E+OOl +- 5.84E-001 
413.71 2.40E+OOl +~ 6.26E~OOl 
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1----- ----------- ------------ ------------ ------------------------ II 
Segment 7 ResultsI

1------- -------- -- ----------- ----------- ----------- --------1 
Segment: 7 Detector: DETOl position: 7 
C:\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/5/2009 8:05:13 AM 
Elapsed Live Time: 100.67 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

75 136.00 0.000 +/- 0.0000 
SE-75 264.66 0.264 +/ 0.0051 
SE-75 279.54 0.285 +/- 0.0059 
8E-75 400.66 0.390 +/- 0.0091 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum validity Test warnings *** 
Peak Fit Test failed: some peak!s fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/5/2009 8:07:14 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

59.49 Y 76203 7643 1.12 120.83 3.526E-006 1.24 
M 94.73 Y 12641 12402 1.56 191.25 1.024E-004 2.16 63.97 
m 98.73 Y 49645 16502 1.57 199.24 1.219E-004 1. 77 
m 100.93 Y 7698 16504 1.58 203.63 1. 329E-004 2.71 
m 103.37 Y 34997 13992 1.58 208.50 1.452E-004 1.74 
M l11.13 Y 13047 8185 1.41 224.01 1. 839E-004 1.84 81.64 
m l14.63 Y 10697 9072 1.41 231. 02 2.008E-004 1.91 
m l16.74 Y 9223 8479 1.42 235.22 2.107E-004 1.92 
m 120.59 Y 2553 7638 1.42 242.92 2.281E-004 3.19 
m 122.91 Y 1306 6695 1.43 247.56 2.381E-004 5.14 
m 125.27 Y 4954 7038 1.43 252.28 2.478E-004 2.31 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.31 Y 23367 6098 1.44 260.34 2.63SE-004 1.69 
M 144.19 Y 1515 4592 1.11 290.08 3.0958-004 8.78 
m 146.30 Y 1253 5124 1.11 294.30 3.146E-004 9.38 
m 148.62 Y 3069 5160 1.12 298.92 3.1978-004 7.67 
M 161. 09 Y 1494 5302 1. 69 323.85 3.405E-004 4.69 
m 164.76 Y 1260 8329 1.69 331.18 3.44SE-004 5.69 

171.39 Y 1184 4568 1.22 344.44 3.5008-004 10.61 
179.18 Y 449 4352 1. 32 359.99 3.5348-004 26.37 
189.41 Y no 4255 1.41 380.45 3.541E-004 16.50 
195.56 Y 714 4648 1. 39 392.73 3.528E-004 17.77 

M 203.54 Y 5175 3956 1.17 408.68 3.496E-004 2.84 
m 208.00 Y 16630 3409 1.18 417.59 3.472E-004 2.33 

255.33 Y 855 1945 1.20 512.16 3.0B7E-004 9.87 
M 263.96 Y 203 1607 1. 07 529.42 3.008E-004 17.75 
m 267.49 Y 536 1543 1. 07 536.47 2.987E-004 8.25 

297.44 Y 428 1828 1. 37 596.31 2.796E-004 19.29 
M 311.81 Y 813 1636 1.44 625.04 2.698E-004 5.56 
m 316.32 Y 121 1854 1. 45 634.05 2.668E-004 26.83 
m 320.91 Y 574 1743 1.45 643.21 2.638E-004 6.87 
m 323.43 Y 759 1664 1.46 648.25 2.6218-004 5.56 
M 332.69 Y 5947 1263 1. 30 666.76 2.562E-004 1. 83 
m 335.65 Y 2406 ll81 1.30 672.66 2.5448 004 2.63 
m 341.35 Y 767 ll26 1. 31 684.06 2.509E-004 5.18 
m 344.97 Y 4984 1176 1. 31 691. 30 2.487E-004 1. 94 
M 366.93 Y 665 908 1. 29 735.18 2.3638-004 6.68 
m 368.45 Y 1368 993 1.29 738.21 2.355E-004 3.95 
m 371. 04 Y 196 965 1.29 743.40 2.341E-004 14.58 
m 375.02 Y 13731 821 1.29 751. 34 2.320E-004 1.47 
m 380.14 Y 2646 637 1.30 761.57 2.2948-004 2.46 
m 382.72 Y 2417 586 1.30 766.73 2.281E-004 2.55 

392.85 Y 4598 616 1.50 786.98 2.2318-004 2.24 
413.64 Y 12301 444 1.42 828.51 2.129E-004 1. 56 

M 422.50 Y 795 298 1.ll 846.21 2.088E-004 4.56 
m 426.57 Y 202 243 1.12 854.35 2.069E-004 9.87 

451.41 Y 1567 206 1.42 903.99 1. 965E-004 3.47 
618.72 Y 110 40 1.21 1238.32 1.535E-004 15.19 

M 645.82 Y 68 33 1.53 1292.48 1.494E-004 15.62 
m 652.47 Y 81 43 1.54 1305.76 1.484E-004 13.55 
m 658.84 Y 53 43 1.54 1318.50 1. 475E- 004 17.75 
m 662.34 Y 647 34 1.54 1325.49 1. 470E-004 4.46 

721. 86 Y 346 27 1. 58 1444.44 1. 399E-004 6.60 
756.14 Y 28 15 1.52 1512.93 1. 364E-004 33.91 

2234.58 11980 40 1.02 4467.28 4.191E-005 1. 54 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.20 +/- 0.01 

Y Peak Identified by NIP 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 

Fit 

0.87 

4.96 

0.75 

2.23 

2.49 

2.84 

8.30 

2.26 

0.96 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.729E 002 +/ - 1. 8% < 3.551E-005 < 1. 719E-015 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 3.214E-002 +/ - 2.0% < 3.061E-005 < 5.077E-012 
Al-26 < 4.707E-002 +/ - 15.5% < 4.483E-005 < 2.476E-006 
K-40 < 3.444E-001 +/ - 5.0% < 3.280E-004 < 5.373E-002 

X 	 Co-57 
Co-60 < 3.139E-002 +/ - 2.6% < 2.989E-005 < 2.753E-011 
Se-75 < 1. 956E-001 +/ - 1.9% < 1. 863E-004 < 1.346E-011 
Kr-85 < 1. 208E+001 +/ - 3.1% < 1.150E-002 < 3.044E-008 
Sr-90 < 6.397E-002 +/ - 2.0% < 6.092E-005 < 4.638E-010 
Sb-125 < 2.418E-001 +/- 2.3% < 2.303E-004 < 2.326E-010 
Ba-133 < 1.719E-001 +/- 1. 7% < 1. 637E-004 < 6.791E-010 
Cs -134 < 3.304E-002 +/- 1. 8% < 3.146E-005 < 2.521E-Oll 

X 	 Cs-137 
Eu-152 < 1.200E-001 +/- 3.7% < 1. 143E-004 < 6.746E-010 
Eu-154 < 9.177E-002 +/- 2.2% < 8.740E-005 < 3.441E-010 
Ho-166m < 5.280E-002 +/- 2.2% < 5.029E-005 < 2.936E-008 
Bi-207 < 2.698E-002 +/- 1.9% < 2.569E-005 < 4.910E-010 
Pb-210 < 5.561E+003 +/- 70.4% < 5.296E+000 < 7.229E-005 
Ra-226 < 8.832E-002 +/- 2.3% < 8.4llE-005 < 8.832E-008 
Ac-227 < 6.588E-001 +/- 8.3% < 6.274E-004 < 9.025E-009 
Th-230 < 3.265E+002 +/- 8.6% < 3.ll0E-001 < 1.600E-002 
Pa-231 < 3.939E+000 +/- 11. 2% < 3.751E-003 < 8.232E-005 
Th-232 < 8.614E-002 +/- 2.4% < 8.204E-005 < 7.761E-001 
U-232 < 1.408E-001 +/- 2.2% < 1.341E-004 < 6.519E-009 
U-233 < 2.485E+003 +/- 2.9% < 2.366E+000 < 2.534E-001 
Pa-234 < 1. 617E-001 +/- 12.2% < 1. 540E-004 
Pa-234m < 1. 451E+002 +/- 2.1% < 1.382E-001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.074E-001 +/- 2.6% < 1.975E-004 < 9.478E-002 
Np-237 1.169E+000 +/- 8.8% 1.114E-003 1.637E-003 
Pu-238 < 1. 402E+004 +/- 2.8% < 1.335E+001 < 8.104E-004 
U-238 < 3.229E+000 +/- 2.2% < 3.076E-003 < 9.494E+000 
pu-239 1.430E+006 +/- 3.2% 1.362E+003 2.274E+001 
Pu-239B 8.823E+005 +/- 1. 3% 8.403E+002 1.403E+001 
U-239 < 2.869E+004 +/- 85.6% < 2.732E+001 

X 	 Pu-240 
Am-241 2.766E+005 +/- 4.4% 2.634E+002 7.967E-002 
Am-241B 1.627E+005 +/- 3.9% 1.550E+002 4.687E-002 
Pu-241 1.166E+006 +/- 8.3% 1.ll0E+003 1.121E-002 
Pu-241B 2.029E+006 +/- 2.9% 1.932E+003 1.952E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.314E-001 +/- 1. 9% < 6.966E-004 < 3.621E-006 
Cm-243 < 7.544E-001 +/- 3.4% < 7.185E-004 < 1.448E-008 
Cm-244 < 2.973E+004 +/- 14.2% < 2.832E+001 < 3.627E-004 
Cm-245 < 1.280E+000 +/- 7.7% < 1.219E-003 < 7.359E-006 
Cm-247 < 1.160E-001 +/- 8.5% < 1.105E-004 < 1.242E-003 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 < 1.327E-OOl +/ 3.5% < 1. 264E-004 < 3.213E-008 
Cf -251 < 7.188E-OOl +/- 5.7% < 6.846E-004 < 4.493E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.27E+OOl +- 7.35E-00l 8.52E+OOO +- 1.39E-00l 

Beta: 1. 92E+OO2 +- 7.71E+OOO Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
------~-

129.30 5.03E+OOO +- 1. 93E-OOl 
203.55 9.32E+000 +- 3.40E-OOl 
375.05 1. 36E+OOl +- 3.33E-OOl 
413.71 1.41E+00l +- 3.74E-00l 
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1---- ------------------- --------- ---------- --------- ---------------1 
1 Segment 8 Results i 
1-------- - ------ -------- ------.-- ---I 

Segment: 8 Detector: DET01 Position: 8 
C:\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 5/5/2009 8:08:24 AM 
Elapsed Live Time: 113.19 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE 75 ,00 0.277 +/ 0.0150 
SE-75 264.66 0.452 +/- 0.0083 
SE-75 279.54 0.468 +/- 0.0089 
SE-75 400,66 0.537 +/ 0.0105 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/5/2009 8:10:26 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.54 Y 21322 3403 1.13 120,92 8.234E-005 1.38 
M 94.76 3765 6453 1. 52 191.31 2.069E-004 3.72 18.40 
m 98.75 y 13942 9143 1. 53 199.28 2.186E-004 2.78 
m 100.97 Y 2050 8981 1.53 203.72 2.248E-004 4.88 
m 103.37 Y 9012 7543 1.54 208.52 2.312E-004 2.79 
M 111.07 2794 4627 1.34 223,90 2.502E-004 2.78 10.79 
m 114.77 Y 1529 9185 1.35 231. 29 2.584E-004 4.58 
M 125.37 Y 239 4720 0.98 252.48 2.785E-004 11. 23 70.81 
m 129.39 Y 2736 3182 0.99 260.50 2.849E-004 9.67 
M 144.33 431 1819 1. 02 290.36 3.076E-004 29.44 5.78 
m 148.61 Y 937 3926 1. 03 298.91 3.13SE-004 15.51 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

189.51 173 1978 1.16 380.64 3.441E-004 40.79 
195.47 328 1920 1.35 392.56 3.455E-004 21.62 

M 	 203.56 Y 1416 1723 1.13 40B .71 3.464E-004 3.45 2.B4 
ym 20B.04 4296 1654 1.13 417.68 3.466E-004 1. 99 

255.14 346 916 1. 70 511. 79 3.360E-004 15.13 
311.83 Y 152 728 1. 36 625.08 3.075E-004 28.92 

M 321. 25 153 625 1. 33 643.90 3.021E-004 15.03 1. 05 
m 323.46 Y 215 B09 1.33 648.31 3.009E-004 11.29 
M 332.73 Y 1440 492 1. 33 666.84 2.956E-004 3.05 1. 88 
m 335.67 Y 618 595 1.33 672.70 2.939E-004 4.87 
m 341.42 Y 171 633 1. 34 684.21 2.907E-004 12.20 
m 345.01 1308 614 1. 34 691.38 2.887E-004 3.20 

368.39 Y 520 524 2.27 738.10 2.759E-004 8.79 
M 375.07 Y 3319 390 1.29 751. 44 2.724E-004 2.08 3.09 
m 380.16 602 299 1. 29 761. 62 2.697E-004 4.66 
m 382.70 5BB 273 1. 30 766.69 2.6B4E-004 4.69 

392.89 1148 262 1. 51 787.05 2.632E-004 4.02 
413.70 Y 3051 149 1. 43 82B.63 2.526E-004 2.27 
422.51 128 178 0.95 846.23 2.483E-004 19.17 
451.37 339 81 1. 53 903.91 2.349E-004 7.26 
662.28 Y 149 17 1. 75 1325.37 1. 676E-004 9.65 
721. 94 Y 98 11 1.31 1444.60 1. 557E-004 11.94 

2234.58 11980 16 1. 06 4467.29 1. 066E-004 1.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.01 

Y peak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 	 3.12SE-002 +/- 1. B% < 2.977E-005 < 1.441E-015 
Pulser < 	 O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 	 2.105E-002 +/- 1. 9. < 2.004E-005 < 3.325E-OI2 
Al-26 < 	 1.561E-002 +/- 18.8% < 1.487E-005 < B.2l2E-007 
K-40 < 	 3.365E-OOI +/ - 5.3% < 3.205E-004 < 5.250E-002 
Co-57 < 	 1.703E-OOI +/- 4.5% < 1.622E-004 < 1.993E-Oll 
Co-60 < 	 3.398E-002 +/ - 1.7% < 3.236E-005 < 2.980E-Oll 
Se-75 < 	 1. 287E-001 +/- 1.8% < 1.226E-004 < a.855E-012 
Kr-B5 < 	 7.069E+OOO +/- 3.0% < 6.732E-003 < 1.781E·008 
Sr-90 < 	 3.894E-002 +/- 2.2% < 3.709E-005 < 2.823E-OI0 
Sb-125 < 	 1. 422E-OOI +/- 1. 9% < 1.3S4E-004 < 1. 368E-OI0 
Ba-l33 < 	 1.054E-OOI +/ 1.6% < 1. 004E-004 < 4.163E-OIO 
Cs-134 < 	 2.302E-002 +/- 1.8% < 2.193E-005 < 1.757E-Oll 

X Cs-137 
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Eu-152 < B.971E-002 +/ 3.8% < 8.543E-005 < 5.042E-OIO 
Eu-154 < 6.009E-002 +/ - 2.1% < 5.723E-OOS < 2.2S3E-010 
Ho-166m < 2.627E-002 +/  2.H < 2.502E-005 < 1. 461E-008 
Bi-207 < 2.539E-002 +/ 2.H < 2.418E-005 < 4.621E-010 
Pb-210 < 1.528E+001 +/ 259.0% < 1.45GE-00Z < 1.987E-007 
Ra-Z26 
Ac-Z27 

< 
< 

6.30BE-OOZ 
4.474E-001 

+/
+/

2.4% 
8.3% 

< 
< 

6.007E-005 
4.261E-004 

< 
< 

6.308E-008 
6.130E-009 

Th-230 < 6.143E+OO1 +/ 83.3% < 5.850E-002 < 3.010E-OOI 
Pa-231 < 2.591E+000 +/ 11.2% '" 2.467E-003 < 5.414E-005 
Th-Z32 < 5.640E-002 +/ 2.3% < 5.371E 005 < 5.082E-001 
U-Z32 < 8.533E-002 +/ 2.3% < 8.127E-005 < 3.951E-009 
U-233 < 1.688E+003 +/ 3.0. < 1.607E+00O < 1. 721E-001 
Pa-234 < 1.419E-001 +/ 12.2% < 1. 351E-004 
Pa-234m < 1.760E+002 +/ 2.1% < 1.677E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.573E-001 +/ - 2.9% < 1.498E-004 < 7.190E-002 
Np-237 2.882E-001 +/ 29.0% 2.745E-004 4.035E-004 
Pu-Z38 < 1.02SE+OO4 +/ 3.1% < 9.761E+OOO < 5.924E-004 
U-Z38 < 3.0Z8E+OOO +/ 2.1% < 2.883E-003 < 8.901E+000 
Pu-239 3.549E+005 +/ 4.4% 3.380E+002 S.643E+000 
Pu-239B < 6.977E+003 +/ 16.6% < 6.644E+00O < 1.109E-001 
U-Z39 '" 3.680E+001 +/ 308.3% < 3.505E-002 

X PU-240 
Am-241 5.979E+004 +/ 7.9% 5.694E+OOI 1. 722E-002 
Am-241B 5.872E+OO4 +/ 8.3% 5.593E+001 1. 691E- 002 
Pu-241 3.628E+005 +/ 15.9% 3.455E+002 3.490E-003 
Pu-241B 5.375E+OO5 +/ 3.3% 5.119E+002 5.170E-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-Z43 < 3.333E-001 +/ - 57.8% < 3.174E-004 '" 1. 650E-D06 
Cm-243 < 5.030E-001 +/ 3.3% '" 4.791E-004 < 9.658E-009 
Cm-244 < 3.120E+OO4 +/ 14.1% < 2.972E+001 < 1.807E-004 
Cm-245 '" 9.756E-00I +/ 7.8% < 9.291E-004 < 5.610E-006 
Cm-247 < 6.351E-002 +/ 8.5% < 6.049E-005 < 6.796E-004 
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I 

! 

Nuclide Total Activity %:Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 7.647E-002 +/ 3.4% < 7.283E-005 < 1. 851E-OOa 

Cf-251 < 5.362E-00I +/- 5.8% < S.106E-004 < 3.351E-007 


? Nuclide is part of an undetermined solution 

X = Nuclide ected by the interference analysis 

." Nuclide was manually edited 

< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 
t 

***************** Self Absorption Correction Results ****************** \ 

Absorption correction model: FULL I 
§, 

Nuclide Corrected Mass (g) Uncorrected Mass (g) \ 

Pu-239 5.64E+OOO +- 2.50E-00I l.eOE+OOO +- 3.79E-002 

Beta: 2.S4E+OO2 + 1.32E+OOI Alpha: 1.0OE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 S.45E-001 +- 5.69E-002 
203.55 2.S7E+OOO +- 1. OSE-OOl 
375.05 2.S1E+OOO +- 7.66E-002 
413.71 2.9SE+OOO +- B.7BE-002 

[ 

! 

l 
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---------------11 

1 Segment 9 Results 
1 ----------------1 
Segment: 9 Detector: DET01 Position: 9 
C:\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/5/2009 8:11:36 AM 

Elapsed Live Time: 117.63 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.S# 1. 7S" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 .00 O. 
SE-75 264.66 
SE-75 279.54 
SE-75 400.66 +/0.0099 

Errors quoted at 1.000 sigma 

Peak Analysis Results *********************** 

Peak Analysis Performed on: S/S/2009 8:13:37 AM 

Peak Analysis Prom Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

59.42 y 2929 1180 1.29 120.69 1.14SE-00S 2.78 
129.18 Y 229 989 1. 42 260.07 2.768E-004 20.54 
207.98 Y 122 596 1.13 417.56 3.S18E-004 31.16 
374.88 Y 39 133 1.49 751.0S 2.732E-004 48.17 
413.64 Y 50 30 0.99 828.52 2.S64E-004 22.08 

2234.56 11980 10 1. 05 4467.2S S.ISSE-OOS 1.43 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.02 +/- 0.01 

Y _ Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.733E-002 +/ 1.9% < 1.6S1E-005 < 7.990E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.729E-002 +/ 1.9% < 2.599E-00S < 4.312E-012 
Al-26 < 3.938E-002 +/ - 19.6% < 3.?SlE-005 < 2.071E-006 
K-40 < 2.566E-OOI +/ 5.3% < 2. 444E- 004 < 4.003E-002 
Co-57 < 1.106E-00l +/ 4.5% < 1.054E-004 < 1. 294E- 011 
Co-60 < 3.549E-002 +/ 2.5% < 3.380E-OOS < 3.113E-Oll 
Se-75 < 8.072E-002 +/ 2.3% < 7.6BBE-005 < 5.5S4E-012 
Kr-8S < 4.748E+000 +/ 3.2% < 4.S22E-003 < 1.I9GE-OOB 
Sr-90 < 1.789E-002 +/ 2.3% < 1. 704E-OOS < 1. 297E-OI0 
Sb-12S < 4. Bl1E-002 +/ 2.1% < 4.SBlE-OOS < 4.628E-Oll 
Ba-l33 < 6.l47E-002 +/ 1.8% < S.8S4E-005 < 2.42BE-OI0 
Cs-134 < 1.262E-002 +/ 2.4% < 1.202E-005 < 9.632E-012 
Cs-137 < 1.789E-002 +/ 2.3% < 1.704E-OOS < 2.039E-OlO 
Eu-152 < ?.191E-002 +/  1. B% < 6.B49E-OOS < 4.041E-OlO 
Eu-lS4 < 7.736E-002 +/ 1.8% < 7.36BE-005 < 2.90lE-OlO 
Ho-166m < 2.24SE-002 +/ 2.3% < 2.l3SE-OOS < 1.24SE-008 
Bi-20? < 1.4S2E-002 +/ 2.4% < 1.383E-OOS < 2.643E-OlO 
Pb-2l0 < 4.096E+OO2 +/ 311.1% < 3.901E-OOI < S.32SE-006 
Ra-226 < 3.574E-002 +/ 2.6% < 3.404E-OOS < 3.S74E-OOB 
Ac-227 < 2.8S8E-OOl +/ 8.S% < 2.722E-004 < 3.916E-009 
Th-230 < 1. 366E+OO2 +/ 9.1% < 1.30lE-OOI < 6.694E-003 
Pa-23l < 1.B44E+OOO +/ 11.3% < 1.7S6E-003 < 3.8S4E-OOS 
Th-232 < 5.8S2E-002 +/ 2.S% < S.S73E-005 < S.272E-OOI 
U-232 < S.8S2E-002 +/ 2.S% < S.S73E-OOS < 2.709E-009 
U-233 < 1.003E+OO3 +/ 4.1% < 9.SS3E-OOI < 1.023E-OOl 
Pa-234 < 9.83lE-002 +/ 12.2% < 9.363E-OOS 
Pa-234m < 1.S24E+OO2 +/ 2.1% < 1.452E-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 1. OOSE-OOI +/ 4.1% < 9.S7SE-OOS < 4.S9SE-002 
Np-237 < 1.284E-OOI +/ 2.2% < 1.223E-004 < 1.798E-004 
Pu-238 < 7.004E+OO3 +/ 4.3% < 6.671E+OOO < 4.049E-004 
U-238 < 1.9lSE+OOO +/ 2.1% < 1.824E-003 < S.630E+OOO 
Pu-239 2.8l6E+OO3 +/ 14 .6% 2.682E+OOO 4.477E-002 
pU-239B < 3.783E+003 +/ 18.9% < 3.603E+OOO < 6.01SE-002 
U-239 < 2.l30E+OO3 +/ 370.1% < 2.029E+OOO 
Pu-240 < 2.2lDE+OO3 +/ 13 .4% < 2.l0SE+OOO < 9.6l5E-003 
A,n-24l 1.606E+OO2 +/ 153.5% 1.529E-OOl 4.624E-00S 
Am-24lB < 8.620E+OO2 +/ 14. S% < 8.209E-OOl < 2.4a2E-004 
Pu-24l < 3.622E+OO4 +/ 4.3% < 3.450E+OOl < 3.485E-004 
Pu-24lB 1.506E+OO4 +/ 31. 4% 1.434E+OOl 1.448E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3,370E-OOI +/ 2.2% < 3.2l0E-004 < 1.668E-006 
Cm-243 < 3.476E-001 +/ 3.6% < 3.311E-004 < 6.67SE-009 
Cffi-244 < 2.0l0E+004 +/ 14.1% < 1.9l4E+OOl < 2.452E-004 
Cm-24S < 6.389E-OOl +/ 8.4% < 6.08SE-004 < 3.674E-006 
Cm-247 < 3.983E-002 +/ 8.5% < 3.793E-OOS < 4.262E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


Cf-249 < 4.030E-002 +/ 3.5% < 3.838E-00S < 9.751E-009 
Cf-251 < 3.470E-00I +/- 6.6% < 3.305E-004 < 2.169E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

• = Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 4.48E-002 +- 6.5SE-003 


Beta: -1,54E+OOl +- 5.58E+001 Alpha: 1.00E+OOO +- O,OOE+OOO 

Number of energy lines used in attempted correction: 3 

Energy Mass (9) 
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1----------- ----------------------------------------- ------ ----------1 
1 Segment 10 Results 1 
1 ------ ------ ------ ------ ------ ----- ------- .. ----- --------------1 

Segment: 10 Detector: DET01 position: 10 
C:\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 POlO_SOlO 

Acquisition Start: 5/5/2009 8:14:47 AM 

Elapsed Live Time: 118.19 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRtf Galv 81.5i1 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.230 +/- 0.0130 
SE-75 264.66 0.416 +/- 0.0074 
SE-75 279.54 0.423 +/- 0.0079 
SE-75 400.66 0.494 +/- 0.0095 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 8:16:49 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.51 Y 1257 779 1. 23 120.87 5.024E-006 4.51 
2234.59 11980 4 1.04 4467.31 5.05SE-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a mUltiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ N!D/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCU (uCi/g) g 

n on Fe 
pulser 

< 
< 

2.371E-002 
O.OOOE+OOO 

+/ 
+/

1. 9% 
O.ot 

< 
< 

2.258E-005 
O.OOOE+OOO 

< 1. 093E-015 

Na-22 < 2.598E-002 +/ 1.9% < 2.474E-005 < 4.105E-012 
Al-26 < 2.429E,,002 +/ 19.8% < 2.3138-005 < 1.277E-006 
K-40 < 3.188E-001 +/ 5.3% < 3.0368-004 < 4.9738-002 
Co-57 < 9.120E-002 +/ 4.6% < 8.686E-005 < 1. 0678-011 
Co-60 < 2.631E-002 +/ 1.7% < 2.506E-005 < 2.307E-Oll 
8e-75 < 6.142E-002 +/ 2.2% < 5.8508-005 < 4.226.E-012 
Kr-85 < 6.110E+000 +/ 3.3% < 5.819E-003 < 1. 5408-008 
Sr-90 < 2.364E-002 +/ 2.4% < 2.251E-005 < 1.714E-010 
Sb-125 < 5.576E-002 +/ 2.2% < 5.311E-005 < 5.364E-Oll 
Ba-133 < 4.841E-002 +/ 1. 8% < 4.611E-005 < 1.912E-010 
Cs-134 < 2.067E-002 +/ 2.5% < 1. 969E-005 < 1.577E-011 
Cs -137 < 2.364E-002 +/ 2.4% < 2.251E-005 < 2.695E-010 
Eu-152 < 8.716E-002 +/ 3.6t < 6.301E-005 < 4.899E-010 
Eu-154 < 6.949E-002 +/ 2.4% < 6.618E-005 < 2.606E-010 
Ho-166m < 3.269E-002 +/ 2.6% < 3.114E-005 < 1.818E-008 
Bi-207 < 1. 946E-002 +/ 2.4% < 1.854E-005 < 3.542E-OI0 
Pb-210 < 7.978E+002 +/ 308.2% < 7.598E-001 < 1. 037E-005 
Ra-226 < 4.409E-002 +/ 2.7% < 4.199E-005 < 4.409E-008 
Ac-227 < 2.198E-00l +/ 8.5% < 2.094E-004 < 3.012E-009 
Th-230 < 1.051E+002 +/ 9.0% < 1. 001E- 001 < 5.148E-003 
Pa-231 < 1.343E+000 +/ 11.3% < 1.279E-003 < 2.807E-005 
Th-232 < 8.129E-002 +/ 2.6% < 7.742E-005 < 7.325E-001 
U-232 < 8.129E-002 +/ 2.6% < 7.742E-005 < 3.764E-009 
U-233 < 7.933E+002 +/ 4.0% < 7.555E-00l < 8.091E-002 
Pa-234 < 1.446E-001 +/ 12.2% < 1.377E-004 
Pa-234m < 1. 119E+002 +/ 2.1% < 1.066E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.208E-002 +/ 3.9% < 6.865E-005 < 3.294E-002 
Np-237 < 9.304E-002 +/ 2.2% < 8.861E-005 < 1. 303E-004 
Pu-238 < 5.216E+003 +/ 4.2% < 4.968E+000 < 3.015E-004 
U-238 < 1.778E+000 +/ 2.2% < 1. 693E-003 < 5.227E+000 
Pu-239 < 1.015E+003 +/ 3.7% < 9.671E-001 < 1. 615E-002 
Pu-239B < 3.647E+003 +/ 18.8% < 3.473E+OOO < 5.798E-002 
U-239 < 4.576E+003 +/ 366.8% < 4.358E+000 
pu-240 < 2.078E+003 +/ 13.3% < 1.980E+000 < 9.041E-003 
Am-241 1. 570E+002 +/ 151.3% 1.495E-001 4.521E-005 
Am-241B < 8.024E+002 +/ 14.4% < 7.642E-001 < 2.311E-004 
Pu-241 < 2.602E+004 +/ 4.2% < 2.478E+001 < 2.503E .. 004 
Pu-241B < 7.442E+003 +/ 3.4% < 7.087E+000 < 7.159E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.665E-00l +/ 2.2% < 2.539E-004 < 1. 319E-006 
Cm-243 < 2.749E-001 +/ 3.5% < 2.618E-004 < 5.279E-009 
Cm-244 < 2.343E+004 +/ 14.1% < 2.231E+001 < 2.858E-004 
Cm-245 < 4.453E-001 +/ 8.3% < 4.241E-004 < 2.560E-006 
Cm-247 < 3.141E .. 002 +/ 8.5% < 2.992E-005 < 3.361E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
9 

Cf-249 
Cf-251 

< 
< 

2.675E-002 
2.392E-001 

+/
+/

3.5% 
6.S%

< 
< 

2.738E-005 
2.278E-004 

< 

< 
6.9S7E-009 
1.495E-007 

? ; Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- ---- ---- --------------- ---- ---- ---- --- 
1 Segment 11 Results I
1---------------------- ---- --------- --------- ---I 

Segment: 11 Detector: DETOI Position: 11 
C:\Canberra\NDA2k\Data\00000375_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_POII_SOll 

Acquisition Start: 5/5/2009 8:17:59 AM 

Elapsed Live Time: 118.49 sec Elapsed Real Time: 120.00 sec 


..------ ..-------- 
********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5/1 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.138 +/- 0.0096 
SE-75 264.66 0.241 +/- 0.0043 
SE-75 279.54 0.247 +/- 0.0048 
SE-75 400.66 0.290 +/- 0.0058 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 8:20:01 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.63 
2234.61 

Y 441 
11980 

546 
4 

1.20 
1.03 

121.10 
4467.34 

4.305E-006 
2.532E-005 

9.43 
1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y -Peak Identified by NID 
M -First peak in a multiplet region 
m Other peak in a multiplet region 
F -Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 2.161E-002 +1  1. 8' < 2.0S8E-00S < 9.961E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 
Al-26 

< 
< 

2.SS9E-002 
3.488E-002 

+/
+1

2.0% 
15.1% 

< 
< 

2.438E-005 
3.322E-005 

< 
< 

4.044E-012 
1.83SE-006 

K-40 < 3.16SE-00l +1 5.0% < 3.01SE-004 < 4.938E-002 
Co-57 < 7.9S9E-002 +1  3.4% < 7.S80E-OOS < 9.312E-012 
Co 60 < 3.114E-002 +1 2.6% < 2.966E-00S < 2.731E-Oll 
8e-7S < 6.403E-002 +1 1. 8% < 6.09BE-005 < 4.406E-012 
Kr-8S < 4.496E+OOO +1 3.0% < 4.282E-003 < 1.133E-008 
Br-90 < 1.S16E-002 +1 1.9% < 1.444E-005 < 1. 09SE-OID 
Sb-125 
Ba-133 

< 
< 

4.627E-002 
3.S34E-002 

+/ 
+1 

2.1% 
1.7% 

< 
< 

4.406E-005 
3.366E-00S 

< 
< 

4.451E-Oll 
1.396E-OIO 

Cs-134 < 1.443E-002 +1  1.9% < 1.37SE-00S < 1.101E-Oll 
Cs-137 
Eu-1S2 

< 
< 

1. S16E- 002 
6.926E-002 

+/ 
+1

1. 9% 
2.1% 

< 
< 

1.444E-00S 
6.596E-005 

< 
< 

1.728E-OIO 
3.893E-OIO 

Eu-154 < 7.30SE-002 +/ 2.2% < 6.960E-005 < 2.740E-OIO 
Ho-166m 
Bi-207 

< 
< 

3.054E-002 
1.371E-002 

+/
+1 

2.2% 
2.0% 

< 
< 

2.908E-OOS 
1.306E-005 

< 
< 

1.698E-00B 
2.496E-OIO 

Pb-210 < 9.613E+002 +1 53.0% < 9.1S5E-00l < 1. 250E-00S 
Ra-226 
Ac-227 

< 
< 

3.075E-002 
2.010E-00I 

+/
+1

2.2% 
S .3% 

< 
< 

2.929E-005 
1.914E-004 

< 
< 

3.07SE-00e 
2.754E 009 

Th-230 < 9.71SE+OOI +1 8.6% < 9.253E-002 < 4.760E-003 
Pa-231 
Th-232 

< 
< 

1.lS3E+000 
4.793E-002 

+/
+1 

11.2% 
2.1% 

< 
< 

1. 098E-003 
4.S65E-OOS 

< 
< 

2.410E-005 
4.319E-001 

U-232 < 4.793E-002 +1 2.1% < 4.565E-005 < 2.219E-009 
U-233 
Pa-234 

< 
< 

7.097E+OO2 
8.979E-002 

+/
+1

2.7% 
12.2% 

< 
< 

6.759E-OOI 
8.SSIE-00S 

< 7.239E-002 

Pa-234m 
U-234 

< 
< 

1.44SE+002 
O.OOOE+OOO 

+/ -
+1 

2.1% 
0.0% 

< 
< 

1. 376E-OOI 
O.OOOE+OOO < O.OOOE+OOO 

U-23S < 6.5l2E-002 +/ 2.S% < 6. 202E- 005 < 2.976E-002 
Np-237 < 8.864E-002 +/ 1.9% < 8.442E-005 < 1. 24lE-004 
Pu-238 
U-238 

< 
< 

4.714E+003 
2.696E+000 

+/
+1

2.6% 
2.2% 

< 
< 

4.489E+OOO 
2.568E-003 

< 
< 

2.724E-004 
7.927E+OOO 

Pu-239 < 8.826E+OO2 +/ 3.1% < 8.406E-OOl < 1. 403E- 002 
Pu-239B 
U-239 

< 
< 

2.687E+OO3 
6.687E+OO3 

+/
+1

5.3% 
65.1% 

< 
< 

2.S59E+OOO 
6.369E+OOO 

< 4.271E-002 

Pu-240 < 1.687E+003 +/ 4.7% < 1. 607E+OOO < 7.340E-003 
Arn-241 6.427E+OOI +/ 25.0% 6.12lE-002 1.8S1E-005 
Arn-241B < 6.270E+002 +/ 4.9% < 5.972E-OOI < 1. a06E-004 
Pu-241 < 2.460E+OO4 +/ - 2.8% < 2.343E+OOl < 2.367E-004 
Pu-24lB < 7.202E+OO3 +/ 2.4% < 6.859E+OOO < 6.929E-00S 
Pu-242 
Arn-243 

< 
< 

O.OOOE+OOO 
2.664E-OOI 

+/
+1

0.0% 
1.8% 

< 
< 

O.OOOE+OOO 
2.537E-004 

< 
< 

O.OOOE+OOO 
1.319E-006 

Cm-243 < 2.748E-OOI +1 3.3% < 2.6l7E-004 < S.276E-009 
Cm-244 
Cm-245 

< 
< 

1.S42E+OO4 
4.307E-00l 

+/
+1 

14.1% 
7.7% 

< 
< 

1.468E+00I 
4.102E-004 

< 
< 

1. B8lE-004 
2.477E-006 

Cm-247 < 2.780E-002 +/ 8.5% < 2.648E-OOS < 2.97SE-004 
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Nuclide Total Activity ~Error Concentration Mass 

(uCi) (uCi/g) g 


< 2.207E-002 +/- < 2.102E-005 < 5. 009 
Cf-2S1 < 2.341E-OOl +/- 5.6% < 2.230E-004 < 1.463E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I ------------------ ------------------1 
I Segment 12 Results 
i----- ----- ------------------ ---I

1 

segment: 12 Detector: DET01 position: 12 
C:\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 5/5/2009 8:21:10 AM 

Elapsed Live Time: 118,75 sec Elapsed Real Time: 120,00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81,5# 1,75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136,00 0.000 +/- 0.0000 
SE-75 264,66 0.127 +/- 0.0024 
SE-75 279,54 0.134 +/- 0.0028 
SE-75 400.66 0.173 +/- 0.0037 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 8:23:12 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.33 Y 266 344 1.26 120,51 1,215E-004 12,05 
2234,58 11980 10 1.05 4467.28 2.397E 005 1.42 

Reference peak Correction factor (from 2234,4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



NID/MDA Report for SGSI00 5/5/2009 8:23:14 AM Page 42 

************************ NID/MDA Results **************************** 

Nuclide Total Activity -tError Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 2.189E-002 +1 1.9% < 2.085E-005 < 1.009E-015 
Pulser < O.OOOE+OOO +1 0.0% < O.OOOE+OOO 
Na-22 
Al-26 

< 
< 

2.192E-002 
3.238E-002 

+/
+1

2.0% 
16.0% 

< 
< 

2.088E-005 
3.084E-005 

< 
< 

3.464E-012 
1.703E-006 

K·40 < 2.503E-00I +1 5. H; < 2.384E-004 < 3.905E-002 
Co-57 < 6.368E-002 +/ 4.0% < 6.064E-00S < 7.450E-012 
Co-60 
Se-7S 

< 
< 

2.171E-002 
5.983E-002 

+/
+1

1.7% 
2.5% 

< 
< 

2.068E-005 
5.698E-005 

< 
< 

1. 904E-011 
4.116E-012 

Kr-85 < 4.270E+000 +/ 3.3% < 4.066E-003 < 1. 076E-008 
Sr-90 < 1.653E-002 +/ 2.2% < 1.575E-005 < 1. 199E-OI0 
Sb-125 < 4.3S7E-002 +/ 2.4% < 4.149E-OOS < 4.191E-011 
Ba-l33 < 2.489E-002 +/ 2.0* < 2.370E-005 < 9.830E-011 
Cs-134 < 1.423E-002 +/ - 2.3% < 1.35SE-005 < 1. 086E-Oll 
Cs 137 
Eu-152 

< 1.6S3E-002 
< 6.67SE-002 

+/ -
+1

2.2* 
2.7% 

< 
< 

I.S7SE-005 
6.357E-005 

< 
< 

1.88SE-OI0 
3.75IE-OI0 

Eu-154 < 1.444E-002 +/ 2.1% < 1. 375E-005 < 5.416E-011 
Ho-166m < 1.779E-002 +/ 2.4* < 1.694E-005 < 9.890E-009 
Bi-207 < 1.695E-002 +/ 2.3% < 1.614E-005 < 3.085E-OI0 
Pb-210 < 1.063E+000 +/ 39.2% < 1.012E-003 < 1.381E-008 
Ra-226 < 3. 367E- 002 +/ 2.5% < 3.206E-00S < 3.367E-008 
AC-227 < 2.043E-00I +/ 8.5% < 1. 946E-004 < 2.799E-009 
Th-230 < 1. 637E+001 +/ 13. 8~ < 1.5S9E-002 < 8.020E-004 
Pa-231 < 1.0S3E+000 +/ 11. 3% < 1.003E-003 < 2.200E-00S 
Th-232 < 4.167E-002 +/ 2.5% < 3.969E-005 < 3.7S5E-OOI 
U-232 < 4.167E-002 +/ 2.5% < 3.969E-005 < 1.930E-009 
U-233 < 6.SS1E+002 +/ 3.2% < 6.239E-OOI < 6.682E-002 
Pa-234 < 9.416E-OOZ +/ 12.2% < 8.968E-00S 
Pa-234m < 1.556E+002 +/ 2.1% < 1.482E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.030E-002 +/ 3.2% < 6.69SE-OOS < 3.213E-002 
Np-237 < 6.701E-002 +/ 2.3% < 6.382E-00S < 9.382E-OOS 
Pu-238 < 4.802E+003 +/ 3.1% < 4.573E+OOO < 2.77SE-004 
U-238 < 1. 817E+OOO +/ 2.1% < 1. 731E-003 < 5.343E+OOO 
Pu-239 < 8.I59E+002 +/ - 3.7% < 7.771E-00l < 1. 297E-002 
Pu-239B < 1.449E+003 +/ 6.3% < 1. l80E+OOO < 2.304E-002 
U-239 < 2.484E+00O +/ - 49.2% < 2.366E-003 
Pu-240 < 1.039E+OO3 +/ 5.6% < 9.895E-001 < 4.S20E-003 
Am-241 1.375E+000 +/ 20.7% L 309E-003 3.960E-007 
Am-241B < 3.748E+002 +/ 5.8% < 3.S70E-00I < 1.080E-004 
Pu-241 < 2.371E+004 +/ 3.3% < 2.2S8E+OOl < 2.Z81E-004 
Pu-241B < 7.171E+OO3 +/ 3.2% < 6.830E+OOO < 6.899E-OOS 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 088E- 001 +/ 9.3t < L 036E-004 < S.38SE-007 
Cm-243 < 2.410E-OOI +/ 3.7% < 2.295E-004 < 4.627E-009 
Cm-244 < L 63SE+004 +/ 14.1% < 1.SS7E+OOI < 1.994E-004 
Cm-245 < 4.440E-001 +/ 7.9% < 4.228!l-004 < 2.S53E-006 
Cm-247 < 1.993E-002 +/ 8.6% < 1.898E-OOS < 2. 132E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 2.16SE-002 +/ < 2.061E-OOS < S.238E-009 
Cf-251 < 2.341E-OOI +/ < 2.230E-004 < L 463E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------- ---- ------------- -------- ---- -------1 
I Segment 13 Results I
1---------- ---- --- ---- --- -------------_.--- ~------------ ---~, 

Segment: 13 Detector: DET01 position: 13 
C:\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 5/5/2009 8:24:22 AM 

Elapsed Live Time: 118.95 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.252 +/ 0.0125 
SE-75 264.66 0.399 +/- 0.0071 
SE-75 279.54 0.404 +/- 0.0075 
SE-75 400.66 0.466 +/- 0.0089 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 
Peak Analysis From Channel: 
Peak Search Sensitivity: 

8:26:24 AM 
80 to 

3.00 
Ch 8192annel: 

Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.63 Y 109 270 1. 02 121.10 1.512E-004 24.37 
2234.61 11980 11 1. 07 4467.35 6.899E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDII Results **************************** 

Nuclide Total IIctivity tError concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2.l55E-002 +/- 1. 8% < 2.052E-005 < 9.933E-016 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 2.0IlE-002 +/ - 2.0% < 1.915E-005 < 3.l77E-012 

111-26 < 1.769E-002 +/- 14.9% < 1. 68SE- 005 < 9.304E-007 

K-40 < 2.893E-OOI +/- 4 . 9'i; < 2.7S5E-004 < 4.513E-002 

Co-57 < 5.058E-002 +/- 3.5% < 4.8IBE-005 < 5.91BE-012 

Co-60 < 3.356E-002 +/- 2.6% < 3.196E-005 < 2.943E-Oll 

Se 75 < 4.637E-002 +/- 1.9% < 4.416E-00S < 3.190E-012 

Kr-BS < 4.30SE+OOO +/- 3.1% < 4.l00E-003 < 1. oaSE-ooa 

Sr-90 < 1. 374E-002 +/ 1. 9% < 1.309E-00S < 9.96SE-Oll 

Sb-125 < 4.019E-002 +/- 2.1% < 3.82BE-00S < 3.866E-Ol1 

Ba-133 < 2.7BBE-002 +/- 1. 7% < 2.6SSE-005 < 1.10lE-010 

Cs-134 < 1.340E-002 +/- 2.0% < 1.276E-005 < 1.022E-Oll 

Cs 137 < 1. 374E-002 +/- 1. 9% < 1. 309E-005 < 1.S67E-OI0 

Eu-152 < S.164E-002 +/- 2.S% < 4.9IBE-OOS < 2.902E-OIO 

Eu-IS4 < 5.740E-002 +/- 2.2% < 5.467E-005 < 2.153E-010 

Ro··166m < 2.756E-002 +/ 2.2% < 2.625E-005 < 1.533E-008 

Bi 207 < 1.447E-002 +/- 2.0% < 1.378E-005 < 2.633E-OIO 

Pb-210 < 1.557E+OOO +/- 36.7% < 1.483E-003 < 2.02SE-008 

Ra-226 < 3.044E-002 +/- 1.9% < 2.899E-OOS < 3.044E-008 

Ac-227 < 1.830E-00l +/- 8.3% < 1.743E-004 < 2.507E-009 

Th-230 < 1.592E+00l +/- 13.0% < 1. S16E-002 < 7.BOOE-004 

Pa-231 < 8.079E-OOI +/- 11.2% < 7.694E-004 < 1. 689E-00S 

Th-232 < S.526E-002 +/- 2.2% < 5.263E-OOS < 4.979E-001 

U-232 < 5.526E-002 +/- 2.2% < S.263E-OOS < 2.559E-Q09 

U-233 < S.982E+002 +/- 1.9% < 5.697E-00I < 6.102E-002 

Pa-234 < 9.382E 002 +/ 12.2% < 8.936E-00S 

pa-234m < 1. 624E+OO2 +/- 2.1% < 1. 54GE-OOI 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 5.806E-002 +/- 2.S% < S.S29E-00S < 2.6S3E-002 

Np-237 < S .494E-002 +/- 1. 9% < 5.232E-OOS < 7.691E-00S 

Pu-238 < 4.113E+003 +/- 2.6% < 3.917E+000 < 2.377E-004 

U-238 < 2.00BE+OOO +/- 2.1% < 1.912E-003 < 5.903E+OOO 

Pu-239 < 7.232E+OO2 +/ 3.2% < 6.887E-OOI < 1.1S0E-002 

Pu-239B < 1.090E+OO3 +/- 5.7% < 1.038E+00O < 1. 732E-002 

U-239 < 4.473E+OOO +/- 45.8% < 4.260E-003 

Pu-240 < 8.S12E+002 +/ 5.0% < B.I07E-OOI < 3.703E-003 

Am-241 4.507E-OOI +/- 2B.9% 4.293E-004 1. 298E-007 

Am-241B < 3.094E+002 +/- 5.5% < 2.947E-00I < 8.912E-005 

Pu-241 < 2.190E+OO4 +/ 2.8% < 2.086E+OOI < 2.107E-004 

Pu-241B < 5.934E+OO3 +/ - 2.5% < S.652E+OOO < 5.709E-005 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 9.402E-002 +/ - B.4% < 8.9S4E-005 < 4.654E-007 

Cm-243 < 2.002E-OOI +/ 3.3% < 1. 907E-004 < 3.844E-009 

Cm-244 < 1.744E+004 +/- 14.1% < 1.661E+OOl < 2.128E-004 

Cm-245 < 3.727E-OOI +/- 7.7% < 3.SS0E-004 < 2.143E-006 

Cm-247 < 2.497E-002 +/ - B.5% < 2.378E-005 < 2.672E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 2.0Q9E-002 +/ 3.5% < 1.914E-005 < 4.863E-009 
Cf-251 < 2.035E-OOl +/- 5.6% < 1.938E-004 < 1.272E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* = Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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/------------ ---- ---
/ Segment 14 Results 
/----- -------- ---- ---- ---- -------1

I 

Segment: 14 Detector: DET01 Position: 14 
C,\Canberra\NDA2k\Data\00000375_CNTR0001_DCAT0002_PROCQOAG_ANLZ0003_P014_S014 

Acquisition Start: 5/5/2009 8:27:33 AM 

Elapsed Live Time: 119.06 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.603 +/- 0.0202 
SE-75 264.66 0.745 +/- 0.0133 
SE-75 279.54 0.760 +/- 0.0140 
SE-75 400.66 0.788 +/- 0.0148 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 8:29:35 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

2234.59 11980 7 1. 03 4467.30 5.273E-005 1.42 

Reference peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F -Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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****~******************* NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.S91E-002 +/ 1. 9% < 2.467E-00S < 1.194E-OlS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 5.068E-003 +/ 2.0% < 4.626E-006 < 6.007E-013 
Al-26 < 2.57BE-002 +/ 15.2% < 2.456E-OOS < 1. 3S6E-006 
K-40 < 3.60BE-OOl +/ S.O% < 3.436E-004 < S.629E-002 
Co-S7 
Co-SO 

< 
< 

4.826E-002 
3.060E-002 

+/
+1

3.4% 
1.7% 

< 
< 

4.596E-00S 
2.915E-005 

< 
< 

5.647E-OI2 
2.SB4E-011 

Se-75 < 4.042E-Q02 +/ 1.8% < 3.850E-OOS < 2.78IE-012 
Kr-8S 
Sr-90 

< 
< 

5.012E+00O 
2.194E-002 

+/
+1

3.1% 
1. 9% 

< 
< 

4.774E-003 
2.090E-00S 

< 
< 

1. 263E-OOB 
1. 591E-010 

Sb-12S < S.lS3E-Q02 +1 2.1% < 4.90BE-005 < 4.957E-Oll 
Ba-D3 < 1. BnE-002 +1 1.7% < 1.S02E-00S < 7.475E-Oll 
Cs-134 < 1.683E-002 +1 2.0% < 1.603E-00S < 1.284E-Oll 
Cs-137 < 2.194E-002 +1 1.9% < 2.090E-OOS < 2.S01E-OIO 
Eu-1S2 < S .DBE-002 +1 2.5% < 4.B93E-005 < 2.B87E-010 
Eu-154 < 1.447E-002 +1 2.2% < 1.378E-OOS < 5.427E-Oll 
Ho-166m < 2.949E-002 +1 2.2% < 2.809E-005 < 1.640E-OOS 
Bi -207 < 1.772E-Q02 +1 2.0% < 1. 6BSE-005 < 3.22SE-010 
Pb-210 < 8.223E+OO2 +1 56.7% < 7. SHE-001 < 1. 069E-OOS 
Ra-226 < 3.817E-002 +1 2.0% < 3.63SE-00S < 3.617E-008 
Ac-227 < 1.366E-001 +1 8.3% < 1. 301E-004 < 1.S72E-009 
Th-230 < 6.408E+001 +1 6.6% < 6.103E-002 < 3.1408-003 
Pa-231 < 6.S408-001 +1 11.2% < 6.2298-004 < 1.367E-00S 
Th-232 < S.031E-002 +1 2.0% < 4.792E-005 < 4.S33E-001 
U-232 
U-233 

< 
< 

5.031E-002 
4.643E+002 

+/ -
+1

2.0% 
2.7% 

< 
< 

4.7928-00S 
4.422E-001 

< 
< 

2.330E-009 
4.7368 002 

Pa-234 < 1. 066E-001 +1 12.2% < 1. 01SE-004 
Pa-234m 
U-234 

< 
< 

1.263E+OO2 
O.OOOE+OOO 

+/
+1

2.2% 
0.0% 

< 
< 

1.203E-001 
O.OOOE+OOO < O.OOOE+OOO 

U-235 < 4.172E-002 +1 2.S% < 3.973E-OOS < 1.906E-Q02 
Np-237 
Pu-238 

< 
< 

4.S17E-002 
3.080E+OO3 

+1
+1

1.9% 
2.6% 

< 
< 

4.3028-005 
2.934E+OOO 

< 
< 

6.323E-005 
1.760E-004 

U-238 < 2.2S6E+000 +1 2.2% < 2.149E-003 < 6.633E+OOO 
Pu-239 < 6.008E+002 +1 3.1% < S. 7228- 001 < 9.SS3E-003 
Pu-239B < 1.440E+OO3 +1 S .4% < 1.371E+00O < 2.269E-002 
U-239 < 7.2S9E+003 +1 69.5% < 6.914E+000 
Pu-240 < 9.346E+OO2 +1 4.7% < 8.9018-001 < 4.065E-003 
Am-241 < 4.872E+OOO +1 2S.0% < 4.640E-003 < 1. 403E-006 
Am-241B < 3.647E+002 +1 S.O% < 3.474E-001 < 1. OSOE-004 
Pu-241 < 1.609E+004 +1 2.8% < L 532E+001 < 1.548E-004 
Pu-241B < 4. S88E+003 +1 2.4% < 4.370E+000 < 4.414E-OOS 
Pu-242 < O.OOOE+OOO +1 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 4S7E-001 +1 1. 8% < 1. 3B8E-004 < 7.2l4E-007 
Cm-243 
Cm-244 

< 
< 

1.S03E-001 
2.330E+004 

+/
+1 

3.3% 
14.1% 

< 
< 

1. 432E- 004 
2.219E+001 

< 
< 

2.866E-009 
2.843E-004 

Cm-245 < 2.671E-OOI +1 7.7% < 2.544E-004 < 1.536E-006 
Cm-247 < 3.06lE-002 +1 8.S% < 2.916E-005 < 3.276E-004 
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Nuclide 

Cf -249 
Cf-251 

Total Activity 
(uci) 

< 1.709E-002 +/
< 1.413E-OOI +/

%Error 

3.5% 
5.6% 

concentration 
(uCi/g) 

< 1. 627E-OOS 
< 1.346E-004 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ ~ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 

< 
< 

Mass 
g 

4.135E-009 
a.831E-008 
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----- ----------- ----------------11---------- ------ --------~~~~~~~-~~ 
Results 1 

1-- ----- ------ ----- ----- ------------ -----1 
Segment: 15 Detector: DETOI posi tion: 15 
C:\Canberra\NDA2k\Data\00000375_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI5_S01S 

Acquisition Start, 5/5/2009 8:30,45 AM 

Elapsed Live Time: 119.15 sec Elapsed Real Time, 120.00 sec 


********************* Transmission Results ** ••• **** ••• *** ••• *****.** 

Calibration Description, 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01,07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.609 +/- 0.0205 
SE-75 264.66 0.767 +/- 0.0138 
SE-75 279.54 0.781 +/- 0.0144 
SE-75 400.66 0.823 +/- 0.0155 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 5/5/2009 8:32,46 AM 

peak Analysis From Channel, 80 to Channel, 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

400.60 33 6 1. 04 802.47 2.723E-004 20.83 
558.08 16 3 0.71 111 7.16 2.040E-004 28.74 

2234.59 11980 2 1.07 4467.31 2..692E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a mUltiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %-Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.428E-002 +1 1. 8% < 2.313E-005 < 1. 120E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.S83E-002 +/ 2.1% < 2.460E-OOS < 4.0BIE-OI2 
Al-26 < 2.844E-002 +1 lS.4% < 2.709E-00S < 1. 49GE-006 
K-40 < 3.181E-001 +/ 5.0% < 3.029E-004 < 4.96ZE-002 
Co-57 < 4.579E-002 +/ 3.5% < 4.361E-OOS < S.358E-OI2 
Co-60 < 4.220E 002 +1 1. 7% < 4.019E-OOS < 3.701E-Oll 
Se-75 < 3.683E-002 +/ 1.8% < 3.508E-005 < 2.S34E-012 
Kr-85 < 4.901E+OOO +/ 3.0% < 4.667E-003 < 1.23SE-OOB 
Sr-90 < 2.077E-002 +1 1. 9% < 1.978E-OOS < 1. 506E-OIO 
Sb-125 < 4.141E-002 +/ 2.1% < 3.944E-005 < 3.983E-Oll 
Ba-l33 < 2.581E-OOZ +/ 1.7% < 2.458E-005 < 1. 019E-OIO 
Cs-134 < 1.79SE-002 +1 1. 9% < 1.710E-OOS < 1.370E-Oll 
Cs·137 < 2.077E-002 +/ 1.9% < 1. 978E-005 < 2,368E-010 
Eu-152 < 6.I83E-OOZ +1 2.5% < 5,888E-005 < 3.475E-OIO 
Eu-154 < 4.570E-002 +1 1.9% < 4.3S2E-00S < 1.714E-OIO 
Ho-166m < 2.075E-002 +/ 2.2% < 1. 976E-005 < 1.154E-OOB 
Bi-207 < 1.622E-002 +1 2.0% < 1.545E-005 < 2.952E-010 
Pb-210 < 1,036E+OO3 +1 57.4% < 9.869E-OOI < 1. 34 7E-005 
Ra-226 < 4.017E-002 +/ 2.0% < 3.825E-OOS < 4.017E-008 
AC-227 < 1.346E-OOI +1 8.3% < 1.282E-004 < 1.844E-009 
Th-230 < 6.002E+OO1 +1 8.6% < 5.716E-002 < 2.941E-003 
Pa-231 < 6.686E-001 +/ 11.2% < 6.367E-004 < 1.397E-005 
Th-232 < 4.25ZE-002 +1 2.1% < 4.049E-OOS < 3.831E-OOI 
U-232 < 4.2S2E-002 +1 2.1% < 4.049E-005 < 1.969E-009 
U-233 < 4.284E+OO2 +/ 2.8% < 4.08QE-00I < 4.370E-002 
Pa-234 < 1.146E-OOI +1 12.2% < 1. 091E-004 
Pa-234m < 1.244E+OO2 +/ 2.1% < 1.laSE-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 4.015E-002 +/ 2.5% < 3.824E-OOS < 1.83SE-002 
Np-237 < 4.701E-002 +1 1.9% < 4.477E-OOS < 6.S81E-OOS 
Pu-238 < 2.894E+003 +/ 2.7% < 2.756E+OOO < 1. 673E-004 
U-238 < 2.6Z4E+OOO +/ 2.2% < 2.499E-003 < 7.714E+OOO 
Pu-239 < 5.465E+OO2 +1 3.2% < 5.20SE-001 < 8.689E-003 
Pu-239B < 1.331E+003 +/ 5.6% < 1.268E+OOO < 2 .1l6E- 002 
U-239 < 1.008E+OO4 +1 70.2% < 9.60SE+OOO 
Pu-240 < 8.750E+OO2 +/ 4.9% < 8.333E-001 < 3.806E-003 
Am-24I < 4.916E+000 +/ 25.4% < 4,682E-003 < 1. 416E- 006 
Am-241B < 3.504E+OO2 +1 5.1% < 3.338E-OOI < 1.009E-Q04 
Pu-241 < 1.523E+OO4 +/ 2.9% < 1.4S0E+OO1 < 1.46SE-004 
PU-241B < 4.049E+003 +/ 2.4% < 3.856E+OOO < 3.89SE-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.483E-001 +1 1.8% < 1.413E-004 < 7.343E-007 
Cm-243 < 1.S30E-001 +/ 3.3% < 1.4S7E-004 < 2.938E-009 
Cm-244 < 2.280E+004 +1 14.1% < 2.171E+OOI < 2.781E-004 
Cm-245 < 2.736E-OOl +1 7.7% < 2.60SE-004 < 1. 573E-006 
Cm-247 < 3.246E-002 +/ 8.5% < 3.092E-005 < 3.473E-004 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf -249 < 2.048E 002 +/ 3.5% < 1. 951E-005 < 4.956E-009 
Cf-251 < 1.439E-00I +/- 5.6% < 1.370E-004 < S.994E-00S 

? Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



•
Segment Results Report for SGSI00 5/5/2009 

1- ---------------------------------------------------------------------1 
1 Segment 16 Results I 

1--------------- -- -- -- ------- -- -- ------- ---------- - ----I 
Segment: 16 Detector: DETOl position: 16 
C:\Canberra\NDA2k\Data\00000375_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/5/2009 8:33:56 AM 
Elapsed Live Time: 119,16 sec Elapsed Real Time: 120,00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136,00 0,544 +/- 0,0193 
SE-75 264,66 0,735 +/- 0,0132 
SE-75 279,54 0,736 +/- 0,0136 
SE-75 400,66 0,798 +/- 0,0151 

Errors quoted at 1,000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/5/2009 8:35:59 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3,00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

2234,63 11980 2 1. 09 4467,38 2,443E-005 1.42 

Reference Peak Correction factor (from 2234,4 keV peak) is 1,00 +/- 0,01 

y ~ peak Identified by NID 
M First peak in a multiplet region 
m ~ other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1,000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 4.988E-002 +/ 2:)%
< 4.750E-005 < 2.299E-015 

Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 
Al-26 

< 
< 

2.991E-002 
1.486E-002 

+/ -
+1 

2.3% 
18.0% 

< 
< 

2.848£-005 
1. 415E-005 

< 
< 

4.726E-012 
7.815E-007 

K-40 < 4.336E-001 +/ - 5.6% < 4.129E-004 < 6.764E-002 
Co-57 
Co-60 

< 
< 

7.153E-002 
6.570E-002 

+/ 
+1

4.4% 
2.0% 

< 
< 

6.813E-005 
6.257£-005 

< 
< 

8.370E-012 
5.762E-011 

Se-75 < 5.992E-002 +/ - 2.8% < 5.706E-005 < 4.122E-012 
Kr-85 < 7.269E+000 +/ 3.6% < 6.923£-003 < 1.832E-008 
Sr-90 < 2.361E-002 +/ 2.6% < 2.249£-005 < 1. 712E-010 
Sb·12S < 6.157E-002 +/ 2.7% < 5.864E-005 < 5.923E-011 
Ba-l33 < 2.140E-002 +/ 2.3% < 2.039E-005 < 8. 455E- 011 
Cs-134 < 2.231E-002 +/ 2.8% < 2.124E-005 < 1. 702E-011 
Cs-137 < 2.361E-002 +/ 2.6% < 2.249E-005 < 2.692E-010 
Eu-1S2 < 4.696E-002 +/ 4.2% < 4.472E-005 < 2.639E-OI0 
Eu 154 
Ho-166m 

< 
< 

8.539E-002 
4.541E-002 

+/
+1

2.4% 
2.6% 

< 
< 

8.132E-005 
4.325E-005 

< 
< 

3.202E-010 
2.525E-008 

Bi-207 < 1.392£-002 +1 2.8% < 1. 326E-005 < 2.533£-010 
Pb-210 < 2.336E+000 +/ - 46.8% < 2.224E-003 < 3.036E-008 
Ra-226 < 4.419E-002 +/ 3.0% < 4.209E-005 < 4.419E-008 
Ac-227 < 2.286E-001 +/ 8.7% < 2.177E-004 < 3.132E-009 
Th-230 < 2.165E+001 +/ 15.5% < 2.062E-002 < 1.061E-003 
Pa·231 < 8.440E-001 +/ 11.4% < 8.038E-004 < 1.764£-005 
Th-232 < 8.806E-002 +/ 3.2% < 8.387E-005 < 7.934E-001 
U-232 < 8.806B-002 +/ 3.2% < 8.387E-005 < 4.077E-009 
U-233 < 7.525E+002 +/ 2.5% < 7.167E-001 < 7.675£-002 
Pa-234 < 1.336E-00I +/ 11.7% < 1.272E-004 
Fa-234m < 2.533E+002 +/ 2.4% < 2.412E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U~235 < 8.215E-002 +/ - 3.6% < 7.824E-005 < 3.754E-002 
Np-237 < 7.420B-002 +/ 2.6% < 7.066E-005 < 1. 039E-004 
Pu-238 
U-238 

< 
< 

6.257E+003 +/
2.744E+000 +/

3.6% 
2.4% 

< 
< 

5.959E+000 
2.613E-003 

< 
< 

3.616E-004 
8.067E+000 

Pll-239 < 9.767B+002 +/ 4.1% < 9.302E-001 < 1.553E-002 
Pu-239B < 1.433E+003 +/ - 7.0% < 1.365E+000 < 2.278B-002 
U·239 < 8.274E+000 +/ 58.6% < 7.880E-003 
Pu-240 < 1.167E+003 +/ 6.2% < 1.112E+000 < 5.077E-003 
Am-241 < 2.430E-001 +/ 19.9% < 2.314B-004 < 6.999E-008 
Am-241B < 4.034E+002 +/ - 6.8% < 3.842E-001 < 1.162E-004 
PU-241 < 3.174E+004 +/ 3.n < 3.023E+00I < 3.053£-004 
Pu-241B < 7.946E+003 +/ 3.6% < 7.568E+000 < 7.644E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 415E-001 +/ 10.n < 1. 34 7E-004 < 7.003E-007 
Cm-243 < 2.223£-001 +/ 3.9% < 2.117E-004 < 4.268E-009 
Cm-244 < 2.334£+004 +/ 14.2% < 2.223E+001 < 2.848E-004 
Cm-245 < 5.108E-001 +/ 8.1% < 4.865E-004 < 2.937E-006 
Cm-247 < 4.754E-002 +/ 8.7% < 4.528E-005 < 5.087E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


Cf-249 < 3.174E-002 +/ 3.8% < 3.023E-005 < 7.682E-009 
Cf-251 < 2.924E-OOI +/- 6.2% < 2.785E-004 < 1.827E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* ~ Nuclide was manually edited 
< ~ MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-------------------------------------··---------------------------------1
I Sum of Segment NID Resul ts I 
I Category: Segmented
1---- ----- ------ ----------------------------------------------------

I" 

C:\Canberra\NDA2k\Data\00000375_CNTROOOl_DCAT0002_PROCOOAK.CNF 

*********************** Peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 4.988E-002 +/- 2.3% < 2.969E-006 < 2.299E-015 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 3.214E-002 +/- 2.0% < 1.913E-006 < 5.077E-012 
Al-26 < 5.099E-002 +/ - 19.8% < 3.035E-006 < 2.682E-006 
K-40 < 4.336E-001 +/- 5.6% < 2.581E-005 < 6.764E-002 
Co-57 4.305E+000 +/- 19.6% 2.563E-004 5.037E-010 
Co-50 < 6.570E-002 +/- 2.0% < 3.910E-006 < 5.762E-011 
Se-75 < 2.966E-001 +/ - 1. 9% < 1.765E-005 < 2.040E-011 
Kr-85 < 1.618E+001 +/ 3.1% < 9.633E-004 < 4.078E-008 
Sr-90 3.377E-001 +/ 59.3% 2.010E-005 2.449E-009 
Sb-12S < 3.542E-001 +/- 2.3% < 2.108E-005 < 3.407E-010 
Ba-l33 < 2.275E-001 +/- 1.7% < 1.354E-005 < 8.985E-010 
Cs··134 < 4.237E-002 +/ - 1. 8% < 2.522E-006 < 3.233E-011 
Cs-137 3.377E-001 +/- 59.3% 2.010E-005 3.850E-009 
Eu-152 < 1.361E-001 +/- 3.6% < 8.100E-006 < 7.648E-OI0 
Eu-154 < 9.177E-002 +/- 2.2% < 5.462E-006 < 3.441E-010 
Ho-166m < 6.525E-002 +/- 2.2% < 3.884E-006 < 3.628E-008 
Bi-207 < 4.277E-002 +/ - 2.0% < 2.546E-006 < 7.785E-010 
Pb-210 < 3.342E+004 +/- 309.7% < 1.989E+000 < 4.344E-004 
Ra-226 < 1.056E-OOl +/- 2.3% < 6.283E-006 < 1. 056E-007 
Ac-227 < 1. 025E+OOO +/- 8.3% < 6.101E-005 < 1. 404E-008 
Th-230 < 4.471E+002 +/- 9.0% < 2.662E-002 < 2.191E-002 
Pa-231 < S.362E+000 +/- 11.2% < 3.191E-004 < 1. 121E-004 
Th-232 < 1.106E-001 +/- 2.4% < 6.S81E-006 < 9.961E-00I 
U-232 < 1.899E-001 +/- 2.2% < 1.130E-005 < 8.791E-009 
U-233 < 3.932E+003 +/- 2.7% < 2.340E-001 < 4.010E-001 
Pa-234 < 2.124E-001 +/- 12.2% < 1.264E-005 
Pa-234m < 2.556E+002 +/- 2.1% < 1.522E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.447E-001 +/ 2.5% < 2.052E-005 < 1.575E-00I 
Np-237 7.566E+000 +/- 4.8% 4.503E-004 1. 059E-002 
Pu-238 < 2.264E+004 +/- 2.6% < 1. 348E+000 < 1.309E-003 
U-238 < 4.124E+000 +/- 2.4% < 2.455E-004 < 1.212E+OO1 
Pu-239 6.440E+006 +/- 1.5% 3.833E+002 1. 024E+002 
Pu-239B 4.897E+006 +/- 0.7% 2.915E+002 7.786E+001 
U-239 < 2.229E+005 +/- 368.5% < 1.327E+001 
Pu-240 6.901E+005 +/ 16.9% 4.108E+001 3.002E+000 
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Am-241 1.467E+006 +1 2.5% 8.729E+001 4.224E-001 
Am-241B 1.524E+006 +1 2.5% 9.073E+001 4.390E-00l 
Pu-241 1.062E+007 +1 5.4% 6.323E+002 1.022E-001 
Pu-241B 1. 513E+007 +/ 1. 6% 9.007E+002 1. 456E- 001 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.533E-001 +/ 2.2% < 5.674E-005 < 4.719E-006 
Cm-243 < 1. 088E+000 +/ 3.3% < 6.473E-005 < 2.088E-008 
Cm-244 < 4.802E+004 +1 14.2% < 2.859E+000 < 5.859E-004 
Cm-245 < 2.105E+000 +1 7.7% < 1.253E-004 < 1.211E-005 
Cm-247 < 1. 580E-001 +1 8.5% < 9.406E-006 < 1. 691E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.81SE-OOl +/ 3.5% < 1. 081E-00S < 4.393E-008 
Cf-25l < 1.201E+000 +/- 5.6% < 7.l49E-005 < 7.506E-OO? 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• ; Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self 	Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.02E+002 +- 1.S7E+OOO O.OOE+OOO +- O.OOE+OOO 


Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: o 


Energy Mass (g) 




________ _ 

___ _ 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGB Operating Procedure 

Item ID: SGSIOO 


NID identified fiducial nuclide Pu-239 

Source of isotopics: MEASURED 


Net Weight 16800.0 g 

Pu mass 1.09E+002 +
TRU Alpha Activity 9.46E+000 +
TRU Activity Concentration 5.63E+005 +
Pu-239 Equivalent Activity 9.82E+000 +
Pu-239 FGE 1.03E+002 +
Decay heat 2.9SE-00l +

Activity 
Nuclide Mass Activity Uncert. 

g Ci Ci 

SR90 2.45E-009 
eSD7 3.S5E-009 
U233 <LLD 
U234 <LLD 
U235 O.OOE+OOO 
NP237 1.D6E-002 
PU238 1.04E-002 
U238 <LLD 
PU239 1.02E+002 
PU240 5.96E+000 
AM241 4.22E-OOl 
PU241 1. 86E-00l 
PU242 3.29E-002 

Errors quoted at 1.000 

Operator:~. 

ITR: 

3.38E-007 
3.38E-007 

<LLD 
<LLD 

O.OOE+OOO 
7.57E-006 
1.SOE-00l 

<LLD 
6.44E+000 
1. 37E+OOO 
1.47E+OOO 
1.93E+00l 
1. 30E-004 

2.07E-007 
2.07E-007 
O.ODE+OOO 
O.OOE+OOO 
O.OOE+OOO 
1. 23E-006 
3.07E-002 
O.OOE+OOO 
1.01E+000 
2.15E-OOl 
2.31E-OOl 
3.03E+000 
2.42E-005 

sigma 

Date : 

Date: 

Location:LLNL 
Software Version: 
Analysis Date: 

1.61E+001 g 
1.06E+000 Ci 
6.29E+004 nCi/g 
1.06E+000 Ci 
1.60E+00l g 
3.29E-002 W 

MDA 
Ci 

O.OOE+OOO 
S.77E-008 
3.93E-OD3 
O.OOE+OOO 
3.45E-007 
7.76E-007 
3.67E-004 
4.12E-006 
1.31E-002 
2.79E-003 
5.89E-004 
3.93E-002 
O.OOE+OOO 

~_____ 

NDA 2000 VA.O 
5/5/2009 
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1- -- -- ------------------ ----------------------------------------- --I 
I Summed Segment Spectra Results 1 

1 Category: Segmented \ 

1-------------------------------------- ----------- -- -- ----------- --I 
c,\canberra\NDA2k\Data\00000375_CNTROOOl_DCAT0002_PROCOOAI.CNF 


Elapsed Live Time, 97.67 sec Elapsed Real Time, 120.00 sec 


*********************** peak Analysis Results *********************** 

*** Spectrum Validity Test warnings ••• 
Reference peak/MCA Test failed, reference peak data does not match MCA time 
Peak Fit Test failed, some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis performed on, 5/5/2009 8,36,22 AM 
Peak Analysis From Channel: 80 to Channel, 81n 
Peak Search Sensitivity, 3.00 

Energy ID Net peak Continuum FWHM Peak peak Net. Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.23 7372 36929 2.28 100.33 7.277E-007 4.12 
59.47 Y 350988 46070 1.13 120.78 6.647E-006 0.38 
67.16 Y 766 26364 0.79 136.14 1. 999E-005 32.68 

M 94.70 Y 63822 86829 1. 56 191.19 1.524E-004 0.88 333.89 
m 98.71 Y 246637 115507 1.57 199.20 1.783E-004 0.69 
m 100.91 Y 38884 115607 1. 57 203.60 1.925E-004 1.14 
m 103.36 Y 176281 98180 1.58 208.48 2.082E-004 0.67 
M 111.10 Y 65069 57897 1.40 223.96 2.564E-004 0.41 448.78 
m 114.58 Y 52509 71103 1.40 230.92 2.767E-004 0.43 
m 1l6.64 Y 50210 60793 1.41 235.03 2.8S2E-004 0.43 
m 120.61 Y 12864 60431 1.41 242.96 3.093E-004 0.70 
m 122.90 Y 6470 53353 1.42 247.54 3.207E-004 1.15 
m 125.25 Y 24633 50941 1.42 252.24 3.319E-004 0.51 
m 129.30 Y 116759 44881 1.43 260.31 3.496E-004 0.38 
M 144.17 Y 7305 33576 1. 16 290.04 3.995E-004 5.73 2.33 
m 146.32 Y 6084 33597 1.16 294.33 4.04BE-004 6.03 
m 148.57 Y 15251 37359 1.17 298.82 4.Q99E-OQ4 5.15 
M 161.10 Y 7545 37461 1.40 323.86 4.301E-004 6.69 13.71 
m 164.63 Y 6597 63316 1.41 330.93 4.336E-004 5.57 
m 169.42 Y 1212 58712 1.41 340.50 4.371E-004 13 .45 
m 171. 36 Y 5040 58355 1.42 344.37 4.380E-004 5.84 
M 179.20 Y 2557 27784 1.24 360.03 4.400E-004 13.55 1. 36 
m 189.29 y 3486 35980 1.26 380.21 4.384E-004 12.29 

195.60 Y 4884 30767 1.25 392.81 4.357E-004 5.97 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 203.53 Y 26779 25371 1.14 408.66 4.306E-004 0.79 31.91 
m 208.00 Y 860ll 25345 1.15 417.59 4.271E-004 0.49 
M 221. 41 1045 20568 1.66 444.39 4.149E-004 42.36 1.19 
m 225.28 1037 25686 1.67 452,12 4, lllE-004 38.61 
M 237,75 Y 1010 17784 1. 39 477.03 3.977E-004 25.07 0.98 
m 243.35 y 1761 27542 1.40 488.24 3.916E-004 19.25 
m 249.01 503 26329 1. 41 499,53 3.853E-004 24.74 

255.37 Y 4468 15116 1.24 512.26 3.783E-004 4,70 
M 263,94 Y 1350 12622 1.21 529.38 3.687E-004 37.57 0.95 
m 267.49 Y 3159 ll991 1.21 536,47 3.648E-004 36.87 
M 297.41 Y 2356 7979 1.17 596.26 3.334E-004 3.87 1.43 
m 300.04 Y 513 10270 1.17 601.51 3.309E-004 14.40 
M 311. 80 Y 5032 13554 1.56 625,01 3,196E-004 2.04 6.39 
m 316.20 Y 870 13009 1.57 633.80 3.156E-004 8,66 
m 320.93 Y 3202 12529 1. 57 643.25 3.1l3E-004 2.85 
m 323,40 Y 4368 12198 1.58 648,20 3.091E 004 2.23 
M 332.69 Y 29752 8918 1. 31 666.75 3.011E-004 0,69 14,78 
m 335.63 Y 11980 8192 1. 31 672 .64 2.986E-004 1.07 
m 341.40 Y 3397 8442 1.32 684.17 2.939E-004 2,46 
m 344.95 Y 26401 7888 1.32 691.26 2. 911E- 004 0.72 
M 361.84 Y 464 5736 1. 35 725.00 2.784E-004 14.04 21.95 
m 366.97 Y 3657 5535 1.36 735.26 2.747E-004 3.07 
m 368,47 Y 7031 5427 1.36 738.26 2.736E-004 1.95 
m 370.89 Y 992 5881 1. 36 743.09 2.720E-004 6.79 
m 375,00 Y 70720 4444 1.36 751.30 2. 692E- 004 0.90 
m 380.10 Y 13836 3520 1.37 761. 50 2.658E-004 1. 28 
m 382.69 Y 12128 3239 1.37 766.67 2.641E-004 1. 31 

392.86 Y 24039 3982 1.53 786.99 2.577E-004 0.86 
400.01 Y 646 3233 2.34 801.28 2.535E-004 15,11 

M 413.64 Y 63096 2081 1. 37 828.51 2.458E-004 0.70 10.28 
m 419.04 Y 291 1654 1. 37 839.32 2.429E-004 12.76 
m 422,49 Y 4767 1787 1. 38 846.20 2.410E-004 1. 77 
m 426.54 Y 1055 1551 1. 38 854,29 2.390E-004 4.57 
M 445.78 Y 306 863 1.34 892.74 2.297E-004 10.13 2.57 
m 451.40 Y 7634 1177 1.34 903.96 2.271E-004 l. 23 

481. 59 Y 160 689 1. 38 964.30 2.146E-004 27.68 
558.35 142 389 l. 24 1117.70 1.898E-004 23.97 
597.79 Y 142 382 1.50 l196.50 1.801E-004 24.94 
618.82 Y 680 397 1. 56 1238.53 1.754E-004 6.46 

M 633 .19 Y 81 210 1.50 1267.25 1.72SE-004 19.24 3.76 
m 640.06 Y 294 282 1. 50 1280.96 1.711E-004 7.32 
m 645.78 Y 449 273 1. 50 1292.41 1. 701E-004 5.60 
m 652.46 Y 482 260 1.51 1305.75 1. 688E-004 5.24 
m 658.80 Y 283 251 1.51 1318.42 1.676E-004 7.63 
m 662.32 Y 3289 229 1.52 1325.45 1,670E-004 1. 81 

688.66 Y 330 254 1. 75 1378.09 1.624E-004 10.31 
703.49 Y 115 168 1. 80 1407.72 1. 601E-004 20.96 
721. 84 Y 1585 250 1. 52 1444.38 1.573E-004 3.11 
737.14 Y 59 l15 1. 29 1474.96 1. 551E-004 32.25 
756.07 Y 168 89 l. 75 1512.79 1. 524E-004 11.91 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

769.13 Y 371 163 1.55 1536.69 1. 507E-004 8.14 
1099.21 99 57 1.87 2198.49 1.IB8E-004 16.32 
1115.80 65 72 2.18 2231.64 1.175E-004 25.54 
1173.19 Y 122 62 1.88 2346.31 1.132E-004 14.68 
1291.96 40 63 1.68 2583.67 1. 04 7E- 004 37.63 
1332.62 Y 170 42 2.02 2664.91 1.019E-004 10.46 
1460.91 Y 67 46 1.32 2921. 27 9.343E-005 22.69 

M 2224.70 30 7 1.01 4447.54 5.040E-005 19.B5 
m 2234.55 191681 120 1. 01 4467.22 4.996E-005 0.44 

2615.59 43 7 1.47 5228.66 3.453E-005 19.07 

Reference Peak Correction factor (from 2234.4 kev peak) is 1. 07 +/- 0.00 

y = Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 
(uCi) (uCi/g) 9 

n on Fe @ 1.000E+020 +/ 100.0% @ 5.952E+015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.291E-OOl +/ 1.2% < 7.6B4E-006 < 2.040E-Oll 
Al-26 < 1.345E-OOl +/- 8.2% < S.005E-006 < 7.074E-006 
K-40 1.518E+OOO +/- 22.9% 9.03BE-005 2.369E-001 

X 	 Co-57 
Co-60 3.350E-00l +/ B.8% 1. 994E-005 2.93BE-OIO 
Se-75 < 3.S57E+OOO +/ 1.1% < 2.296E-004 < 2.654E-OIO 
Kr-B5 < 4.437E+001 +/ 2.5% < 2.641E-003 < 1.1lBE-007 
Sr-90 < 1.449E-00l +/ 1.0% < B.622E-006 < 1. 050E- 009 
Sb-125 < 1. 015E+OOO +/ 1.5% < 6.039E-005 < 9.761E-OI0 
Ba-133 < 5.916E-001 +/ 1.0% < 3.S21E-005 < 2.337E-009 
Cs 134 < 1.530E-001 +/- 1.0% < 9.107E-006 < 1.167E-OIO 

X 	 Cs-137 
Eu-152 < 4.213E-001 +/ 2.1% < 2.50SE 005 < 2.368E-009 
Eu-154 < 3.178E-OOl +/ 1. 5% < 1.891E-OOS < 1.192E-009 
Ho-166m < 1.619E-001 +/ 1.7% < 9.635E-006 < 9.000E-OOB 
Bi-207 < 1.357E-00l +/ l.l% < 9.080E-006 < 2.471E-009 
Pb-210 < 1.600E+004 +/ 12.2% < 9.521E-001 < 2.079E-004 
Ra-226 < 2.921E-OOl +/ 1. 5% < 1.73BE-00S < 2.921E-007 
Ac-227 < 2.497E+000 +/ 8.2% < l.487E-004 < 3.421E-008 
Th-230 2.270E+003 +/ 33.8% 1. 351E-OOl l.1l2E-OOl 
Pa-231 < 1.3B1E+001 +/ 1l.2% < B.222E-004 < 2.897E-004 
Th-232 < 3.586E-00l +/- 1. 9% < 2.135E-005 < 3.231E+000 
U-232 1.169E+OOO +/ 28.0% 6.960E-005 5.414E-008 
U-233 < 9.11BE+003 +/ 1.6% < 5.427E-00l < 9.300E-00l 
Pa-234 < 5.812E-001 +/- 12.1% < 3.459E-005 

Fit 

3.54 
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Pa-234m < 6.971E+OO2 +/ 1.5% < 4.149E-002 
U-2H < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.896E--OOI +/ 1. 8% < 4.700E-005 < 3.609E-OOI 
Np-237 6.411E+OOO +/ - 3.n 3.816E-004 8.97SE-003 
Pu-236 < S.400E+004 +/ 1.6% < 3.21SE+OOO < 3.12IE-003 
U-238 < 1.lS8E+OOI +/ 1.6% < 6.S90E-004 < 3.403E+OOI 
Pu-239 6.919E+006 +/ 1.7% 4.118E+OO2 1.100E+OO2 
Pu-239B 3.963E+OO6 +/ 0.6% 2.3S9E+002 6.300E+OOl 
U-239 @ 1.000E+020 +/ 100.0% @ S.9S2E+01S 

X Pu-240 
Am-241 1.193E+006 +/ 2.5% 7.103E+OOI 3.437E-00I 
Am-241B 5.097E+OOS +/ 1.7'< 3.034E+OOI 1. 468E-OOI 
Pu-241 4.69SE+006 +/ 5.5% 2.79SE+OO2 4.517E-002 
Pu-241B S.93SE+OO6 +/ 1.8" 5.319E+OO2 8.596E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.685E+OOO +/ 1.2% < 1. 598E-004 < I.329E-005 
Cm-243 < 2.S22E+OOO +1 3.0% < 1. 680E-004 < 5.41SE-OOS 
Cm-244 < 1.405E+OOS +/ - 14.n < 8.362E+OOO < I.714E-003 
Cm-24S < 4.S90E+OOO +/ 7.5% < 2.910E-004 < 2.SI2E-OOS 
Cm-247 < 3.782E-00I +/ 8.4% < 2.2SIE-OOS < 4.047E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 4.319E-00I +/ 3.2% < 2.S71E-OOS < 1. 04SE-007 
Cf-2S1 < 2.738E+000 +/- S.3% < 1. 630E-004 < 1.71lE-006 

? = Nuclide is part of an undetermined solution 

X = Nuclide rejected by the interference analysis

* = Nuclide was manually edited 

< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.10E+002 +- 1.92E+OOO 3.12E+OOI +- 2.69E-OOI 


Beta: 2.22E+002 +- 3.82E+OOO Alpha: 1.OOE+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 1.90E+OOl +- 3.49E-OOI 
203.55 3.91E+OOI +- 5.60E-OOI 
375.05 6.06E+00I +- 8.86E-00I 
413.71 6.27E+00I +- 9.14E-OOI 
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******************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL 8GS Operating Procedure 
Item ID: SG8100 

NID identified fiducial nuclide 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat: 

Nuclide Mass 
9 

SR90 <LLD 
eSB? <LLD 
U233 <LLD 
U234 <LLD 
U235 O.OOE+OOO 
NP237 8.98E-003 
PU238 1.12E-Q02 
U238 <LLD 
PU239 1.10E+OO2 
PU240 6.40E+OOO 
AM241 3.44E-OOl 
PU241 2.00E-OOI 
PU242 3.53E-002 

Errors quoted at 1.000 

Operator: 

ITR: 

Pu-239 
MEASURED 

16800.0 9 
1.17E+002 +
9.78E+000 +
5.82E+005 +
1.02E+OOl +
1.l1E+OO2 +
3.07E-OOl +

Activity 
Activity Uncert. 

ei ei 

<LLD O.OOE+OOO 
<LLD O.OOE+OOO 
<LLD O.OOE+OOO 
<LLD O.OOE+OOO 

O.OOE+OOO O.OOE+OOO 
6. 4lE- 006 1.02E-006 1. 22E-006 
1. 94E-OOl 3.30E-002 3.4?E-004 

<LLD O.OOE+OOO 1.16E-005 
6.92E+OOO 1. 09E+OOO 1.24E-002 
1.47E+OOO 2.31E-OOl 2.64E-003 
1.19E+OOO 1. B8E-OOI 1. 17E-004 
2.08E+OOl 3.26E+OOO 3.72E-Q02 
1. 40E- 004 2.6lE-OOS O.OOE+OOO 

sigma 

Date: __________________ 

Date:__________________ 

******************** 

1.5 

Location:LLNL 
Software Version: 
Analysis Date: 

NDA 2000 V.4.0 
5/5/2009 

1.73E+OO1 9 
1.13E+000 ei 
6.70E+OO4 nei/g 
1.13E+OOO ei 
1.73E+OOl 9 
3.50E-002 W 

MDA 
ei 

O.OOE+OOO 
1.45E-007 
9.12E-003 
O.OOE+OOO 
7.90E-007 
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**~************************* MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/5/09 Declared date ::::: 5/5/09 
Low energy spectrum sensitivity ; 30.0% Total counts = 7.502E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 ~ 0.7646 Cd g/cm2 ~ 2.0065 FWHM at 122 keV = 621 eV 
QFIT 1.06 FWHM at 208 keV 793 eV 
NQFIT = 1.00 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

PU-238 0.000102 6.7 6.7 0.0561 6.9 0.00960 6.69 0.00992 6.91 
Pu-239 1.000000 0.0 0.4 551. 0425 0.8 94.29929 0.05 94.26149 0.05 
Pu-240 0.058216 1.0 0.9 32.0793 1.2 5.48970 0.92 5.48925 0.92 
PU-241 0.001815 0.8 0.7 1.0000 0.0 0.171l3 0.74 0.20908 0.91 
Pu-242 (New alg. ) 0.1769( 10) 0.03027 ( 10) 0.03026 ( 9) 
Am-241 0.005328 0.5 0.4 2.9358 0.8 0.50240 0.50 0.50537 0.50 

Pu-240 effective (meas. date) = 5.565 +/- 0.99% 
Am-241 separated about 28.392 +/- 0.163 years ago 
Am/Pu-241 weight ratio = 2.93578 +/- 0.75% 

Messages: 

Lead x-rays detected. 

Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 



· ., ,
Last Measurement Q.A. Report 5/5/09 8:36:27 AM page 1 

************************************************************************** 
***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/5/09 8:36:27 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTROOOl_DC 
Sample ID: SGSIOO 
Sample Quantity: 1.0000E+000 
Sample Date: 4/2/09 3:10:59 PM 
Measurement Date: 5/5/09 7:45:02 AM 
Elapsed Live Time! 48.1 seconds 
Elapsed Real 	Time: 60.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev. ] < LU : SD : UD : BS > 

Trans Peak 400.6 keV cen S.0234E+002 	 0.00 
[o.oo+l-o.oOJ 	 < > 

Trans Peak 400.6 keV FWH 1.3SnE+00O 0.00 
[0.00+/ -0.00] < > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab = Above, Be ~ Below) 
SD = Sample Driven N-Sigma Test (In ~ Investigate, Ac ~ Action) 
UD User Driven N-Sigma Test (In Investigate, Ac Action) 
BS = Measurement Bias Test (In ; Investigate Ac = Action)I 
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************************************************************************** 
***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/5/09 S:36:32 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGS100 
Sample Quantity: 1. OOOOE+OOO 
Sample Date: 7/17/0S 10,49:07 AM 
Measurement Date: 5/5/09 7:42:46 AM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real 	Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.J < LU : SD : UD : BS > 

8GS 100 Pu-239 Trans Mas 1. 0239E+002 -4.1S27E-002 
[UD: 1.0264E+002+/- 5.929J > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab Above, Be = Bela',,) 
SD Sample Driven N-Sigma Test (In Investigate, Ac Action) 
UD User Driven N-Sigma Test (In = Investigate, Ac = Action) 
BS ~ Measurement Bias Test (In = Investigate, Ac = Action) 
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************************************************************************** 
***** G E N I E QUALITY ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/S/09 8:36:34 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGS100 
Sample Quantity: 1.0000E+000 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 5/5/09 7:46:04 AM 
Elapsed Live Time: 97.7 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +1- Std. Dev.] < LU : SD : UD : BS > 

SGS-100 414 keV centroid 8.28S1E+002 0.00 
[0.00+1 o.ooJ < > 

SGS-100 414 keV FWHM 1.3681E+OOO 	 0.00 
[0. 00+1-0.00) 	 < > 

SGS-IOO Pu-239 Mass 1.1001E+002 	 -2.7099E . 001 
[00: 1.1082E+002+1- 3. 000] 	 < 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab ; Above, Be ; Below) 
SD ; Sample Driven N-Sigma Test (In Investigate, Ac Action) 
UD User Driven N-Sigma Test (In Investigate, Ac Action) 
BS = Measurement Bias Test (In Investigate, Ac Action) 
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1-------------- ------------------------------------1 
! NDA 2000 Assay Report 1 

---- ----------------------------------------1 

************************* Item Information ************************ 

Item ID: LL85101660TRU Count Sequence Number: 376 
Operator: RHWM2\RHWM 
Assay Start: 5/5/2009 8:45:11 AM 
Description 1: LL85101660TRU 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 76.4 kg Net: 52.6 kg 
Container: Volume: 208.0 1 Full : 100.0 % 
Density: 0.250 kg /1 

System configuration 

counter: SGS with Trans. 
Segments: Number: 16 Offset: a 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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1----------------------------- --- --------------------------------1 
1 Segment 1 Resul ts 1 

1---------------------------- ------------------------------------------1 
Segment: 1 Detector: DET01 position: 1 
C:\Canberra\~~A2k\Data\00000376_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P001_S001 

Acquisition Start: 5/5/2009 8:46:13 AM 
Elapsed Live Time: 119.25 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Gal v 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.030 +/- 0.0037 
SE-75 264.66 0.054 +/- 0.0011 
SE-75 279.54 0.058 +/- 0.0014 
SE-75 400.66 0.081 +/- 0.0020 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:43:21 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 y 2733 336 1.13 121.06 2.777E-006 2.40 
103.10 Y 101 105 0.73 207.96 6.667E-005 17.63 
208.04 Y 15 43 0.82 417.67 1.488E-004 65.93 
414.05 9 12 0.52 829.33 8.943E-005 61.35 

Reference peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y = peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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I--~~~~~~~~ __ ~~~---------- ~e~~~~~--;-;~~ul~~------------ ------------"1I -------------- -----------"-"---------------- --------1 
Segment: 2 Detector: DETOI Posi tion: 2 
C:\Canberra\NDA2k\Data\00000376 CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/5/2009 8:49:25 AM 

Elapsed Live Time: 119.22 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Descript ion: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.028 +/- 0.0035 
SE-75 264.66 0.049 +/ 0.0010 
SE-75 279.54 0.054 +/ 0.0013 
SE-75 400.66 0.072 +/- 0.0019 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:43:25 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.65 Y 2557 380 1. 07 121. 14 4.755E-OOS 2.51 
103.14 Y 76 128 0.84 208.06 1.184E-004 23.79 

Reference peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--------------- - ----------------- ······_--------1 
1 Segment 3 Results 1 
1 - -------------------- - 1 

Segment: 3 Detector: DET01 position: 3 
C:\Canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P003_S003 

Acquisition Start: 5/5/2009 8:52:36 AM 

Elapsed Live Time: 119.22 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.070 +/- 0.0055 
SE-75 264.66 0.126 +/ 0.0024 
SE-75 279.54 0.130 +/- 0.0027 
SE-75 400.66 0.168 +/- 0.0036 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis performed On: 6/3/2009 2:43:29 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.64 Y 1483 355 1.14 121.12 4.996E-OOS 3.39 
M 99.86 Y 268 209 1.03 201.49 1.423E-004 21.74 1. 26 
m 103.36 Y 79 331 1. 04 208.48 1.492E-004 19.27 

185.71 Y 50 62 1.17 373.04 2.334E-004 26.48 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

1 
" 
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1-- ------ ---------------------------- ------ ------ ------- ------ ---I 
______________________ ::~~=~= _~_~:s_u==: ____ ._____ 1 

1 -. ------------- --I 

Segment: 4 Detector: DET01 position: 4 
C:\Canberra\NOA2k\Data\00000376_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P004_S004 

Acquisition Start: 5/5/2009 8:55:48 AM 

Elapsed Live Time: 118.91 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 13 6.00 0.144 +/- 0.0082 
SE-75 264.66 0.246 +/- 0.0044 
SE-75 279.54 0.255 +/- 0.0049 
SE-75 400.66 0.311 +/- 0.0061 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:43:33 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keVl Area Counts (keV) centroid Efficiency %Uncert. 

59.64 y 4320 596 1.09 121.13 3.707E-006 2.04 
M 99.91 Y 30n 436 1.12 201.60 1.174E-004 4.65 0.60 
m 103.15 Y 216 345 1.13 208.08 1. 319E-004 8.19 

129.36 Y 90 256 1.15 260.45 2.369E-004 29.10 
152.87 Y 749 157 1.11 307.42 2.998E-004 4.55 
185.77 Y 156 103 1.18 373.18 3.342E-004 12. n 
197.32 87 99 1. 35 396.24 3.354E-004 20.08 
208.06 Y 61 74 0.65 417.71 3.333E-004 24.52 
238.71 Y 60 64 1.16 478.97 3.169E-004 23.45 
375.00 Y 55 21 1. 38 751.30 2.211E-004 18.50 
582.97 Y 57 11 1. 08 1166.88 1.502E-004 16.22 

1274.36 Y 26 8 0.96 2548.50 9.693E-OOS 26.48 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

9.6SE-002 +- 3.12E-002 3.0SE-002 +- S.44E-003 

Beta: 1.94E+002 +- 6.8SE+OOI Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 2 

Energy Mass (g) 

129.30 2.1SE-002 +- 6.31E-003 
375.05 5.76E-002 +- 1.07E-002 
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1----- ------ ------ ------ --------------------------------------------1 
I Segment 5 Results i 
1--- ------ ------------------- ------ ------------------- ----- ------ 1 

Segment: 5 Detector: DET01 Position: 5 
c:\Canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/5/2009 8:58:59 AM 

Elapsed Live Time: 118.50 sec Elapsed Real Time: 120.00 sec 


********************* Transrrdssion Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-7S 136.00 0.167 +/ 0.0088 
SE-7S 264.66 0.273 +/- 0.0049 
SE-75 279.54 0.281 +/- 0.0053 
SE-75 400.66 0.340 +/- 0.0066 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:43:37 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 10 Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 y 7417 973 1. 07 121.00 7.225E-OOS 1.71 
M 99.93 Y 8310 728 1.12 201.64 1.829E-004 2.79 5.76 
m 103.10 Y 363 504 1.12 207.96 1. 902E- 004 6.02 

110.75 241 370 2.07 223.26 2.067E-004 13.53 
M 125.38 Y 122 271 1. 00 252.50 2.329E-004 12.07 1.16 
m 129.36 Y 269 254 1. 01 260.45 2.388E-004 7.81 

152.84 Y 2033 248 1.22 307.36 2.694E-004 2.73 
185.84 Y 174 162 0.95 373.31 2.915E-004 13 .51 
197.17 229 158 1. 08 395.95 2.943E-004 10.71 
208.01 Y 94 149 0.92 417.60 2.952E-004 22.35 
238.74 Y 200 87 1.26 479.02 2.912E-004 9.96 
311. 94 Y 42 51 1. 27 625.29 2.622E-004 30.88 
375.07 Y 80 45 1. 26 751.45 2.331E-004 17.06 
413.42 Y 56 24 0.85 828.08 2.168E-004 19.01 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

510.89 149 24 2.33 1022.85 1.824E-004 9.86 
583.07 Y 159 23 1. 66 1167.09 L 632E-004 9.34 
766.50 Y 19 14 0.72 1533.64 1.308E-004 37.70 

1274.61 Y 76 7 2.20 2548.99 9.623E-005 12.96 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption 	correction model: FULL 

Nuclide Corrected Mass (g) uncorrected Mass (g) 

Pu-239 7.27E-002 +- 1.42E-002 6.55E-002 +- 4.69E-003 

Beta: 1.66E+001 +- 2.98E+OOl Alpha: 1.OOE+OOO + O.OOE+OOO 
Number of energy lines used in correction: 3 

Energy Mass (g) 

129.30 6.39E-002 +- 5.50E-003 
375.05 7.90E-002 +- 1.35E-002 
413.71 6.28E-002 +- 1.20E-002 



Segment Results Report for LL85101660TRU 6/3/2009 2:48;45 PM Page 12 

1--- ------------------------------ ---- ---- ---- ---- ---- -----------i 
1 Segment 6 Resul ts 1 

1- ------------------------- ---- ---- ---- ---- ---- --------- ---- ---I 

Segment: 6 Detector; DET01 Position: 6 
C:\canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 5/5/2009 9:02:10 AM 

Elapsed Live Time: 118.77 sec Elapsed Real Time: 120.00 sec 


********************* 

Calibration Description; 
Calibration Date: 

Nuclide 

SE-75 
SE-75 
SE-75 
SE-75 

Transmission Results 

55 Gal Galv 23.8 1. 75" 
3/16/2009 1:39:35 PM 

Energy 

136.00 
264.66 
279.54 
400.66 

************************** 

Transmission Ratio 

0.012 
0.027 
0.027 
0.043 

+/ 0.0029 
+/- 0.0007 
+/- 0.0008 
+/- 0.0013 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:43:42 PM 
Peak Analysis From Channel; 80 to Channel; 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak 
(keV) Area Counts (kev) centroid 

59.61 y 4496 681 1.12 121. 06 
M 99.94 Y 5372 630 1.13 201.65 
m 103.08 Y 253 411 1.14 207.93 

129.35 Y 106 307 1.11 260.43 
152.87 Y 1409 223 1.20 307.42 
185.81 Y 115 116 1.18 373.24 
197.27 159 119 1.05 396.15 
207.95 Y 74 98 1.11 417.48 
238.59 Y 133 58 1.45 478.72 
374.95 Y 37 39 0.71 751.21 
413.64 Y 37 24 1.12 828.52 
583.25 Y 99 10 1.44 1167.44 

1274.89 Y 47 15 1. 34 2549.54 

Peak Net Area Fit 
Efficiency %Uncert. 

8.494E-007 2.03 
5.791E-005 3.43 3.01 
6.573E-005 7.46 
1.252E-004 26.55 
1.606E-004 3.28 
1.793E-004 16.39 
1.801E-004 13 .13 
1.791E-004 23.10 
1.717E-004 12.36 
1. 321E-004 29.51 
1.246E-Q04 25.37 
1.056E-004 11.36 
6.948E-005 19.62 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +1 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self ~sorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 8.30E-002 + 2.63E-002 S.84E-002 + 9.37E-003 

Beta; 7.10E+001 +- 6.43E+001 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 4.81E-002 + 1.31E-002 
375.05 6.49E-002 +- 1.92E-002 
413.71 7.33E-002 +- 1.87E-002 
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, ____ oj 1--------------- ---- -------------------------- -------- ------- 
I Segment 7 Results 
I ---- --- ---- -------- -------1

1 

Segment: 7 Detector: DET01 Position: 7 
C:\canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/5/2009 9:05:22 AM 
Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Oalv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.003 +/- 0.0008 
SE-75 264.66 0.010 +/- 0.0003 
SE-75 279.54 0.011 +/- 0.0005 
SE-75 400.66 0.020 +/- 0.0008 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:44:50 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert . 

59.62 Y 1050 277 1.13 121. 08 1. 301E-006 4.01 
99.90 845 309 1.25 201. 58 4.548E-005 4.72 

152.76 Y 225 135 1.24 307.20 1.264£-004 10.16 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1- --- --- --- --- -------------------- --------------------------------1 
[ Segment 8 Results , 
[------------ --- --- --- --- ---------------- --- --- --- --- --- -----[ 

Segment: 8 Detector: DETOI position: 8 
C:\Canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 5/5/2009 9:08:33 AM 

Elapsed Live Time: 119.24 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Pate: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.012 +/- 0.0032 
SE-75 264.66 0.024 +/- 0.0006 
SE-75 279.54 0.027 +/- 0.0008 
SE-75 400.66 0.044 +/- 0.0013 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:45:40 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %-Uncert. 

59.65 Y 424 196 1.30 121.14 3.204E-OOS 7.06 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted~ 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 



------

Segment Results Report for LL85101660TRU 6/3/2009 2:48:48 PM Page 18 

1- ________ -_ -----.--- -- ------------------- ---------------1 
i Segment 9 Resul ts 1 

1----- ------ -- --------- -- ------ -- -- ------ -- -- ------1 

Segment: 9 Detector: DETOI Position: 9 
C:\Canberra\NDA2k\Data\00000376_CNTROOOl_DCAT0002_PROCOOAG_AMLZ0003_P009_S009 

Acquisition start: 5/5/2009 9:11:45 AM 

Elapsed Live Time: 119.19 sec Elapsed Real Time: 120.00 sec 


----~-----

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

S£-75 136.00 0.137 +/- 0.0080 
SE-75 264.66 0.237 +/- 0.0042 
SE-75 279.54 0.243 +/- 0.0046 
8E-75 400.66 0.295 +/ 0.0058 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:45:45 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.69 Y 825 282 1. 07 121.22 9.199£-006 4.75 
186.01 Y 85 70 1.04 373.65 2.833£-004 18.06 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a mUltiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 



Self ~sorption Report for LL85101660TRU 6/3/2009 2,48,48 Page 19 

***************** self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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1----------------- ----- ----- ----- ----- ----------- -----------1 
1 Segment 10 Results 1 

1-- ----- ----- ----- ----- -I 

Segment: 10 Detector: DET01 Position: 10 
C:\Canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P010_S010 

Acquisition Start: 5/5/2009 9:14:56 AM 

Elapsed Live Time: 118.97 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.230 +/- 0.0104 
SE-75 264.66 0.356 +/ - 0.0063 
SE-75 279.54 0.368 +/- 0.0069 
SE-75 400.66 0.423 +/- 0.0081 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:45:49 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy In Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.65 y 1472 439 1. OS 121.15 5.127E-006 3.51 
M 98.67 Y 148 188 0.91 199.11 1. 264E-004 11.76 2.57 
m 103.04 Y 58 247 0.92 207.85 1. 487E-004 20.60 

185.88 Y 654 165 1. 09 373.38 4.038E-004 4.98 
766.39 Y 61 27 1.21 1533.41 1.321E-004 18.62 

1001.10 Y 126 7 2.07 2002.43 1.lS6E-004 9.58 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y Peak Identified by NID 
M First peak in a mUltiplet region~ 

m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted~ 

Errors quoted at 1.000 sigma 



Self Absorption Report for LL85101660TRU 6/3/2009 2:48:50 Page 21 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----- ------------------ ------------- ---- -------- -----------------1 
: Segment 11 Results 1 

1 ---- -------- ------------- ---- --- -------- ------------------ ---- 1 

Segment: 11 Detector: DETOI position: 11 
C:\Canberra\NDA2k\Data\00000376_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POll_S0ll 

Acquisition Start: 5/5/2009 9:18:07 AM 
Elapsed Live Time: 118.47 sec Elapsed Real Time: 120.00 Sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75 11 

Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.115 +/- 0.0075 
SE 75 264.66 0.211 +/- 0.0038 
SE-75 279.54 0.215 +/- 0.0042 
SE-75 400.66 0.257 +/- 0.0052 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:45:53 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.59 Y 4556 869 1.11 121.03 4.020E-006 2.07 
M 92.67 95 472 1.44 187.12 8.596E-005 27.36 1.71 
m 94.70 234 636 1.44 191.19 9.422E-005 15.97 
m 98.70 Y 732 584 1.45 199.18 1.108E-004 13.35 
m 103.17 Y 257 482 1. 46 208.11 1.295E-004 15.24 

111.08 228 527 1.39 223.92 1.619E-004 16.00 
125.36 Y 101 337 1. 05 252.44 2.135E-004 27.86 
143.95 Y 179 353 1. 09 289.60 2.640E-004 17.21 
163.54 Y 117 368 1. 36 328.75 2.975E-004 25.91 
185.79 Y 1957 329 1. 32 373.21 3.121E-004 2.86 

M 205.38 Y 187 281 0.99 412.36 3.117E-004 10.00 1.29 
m 208.06 Y 90 218 0.99 417.71 3.110E-004 14.79 

766.45 Y 166 55 1.68 1533.54 1. 300E- 004 10.74 
786.34 18 43 1.13 1573.29 1. 2 81E-004 57.08 

1001.10 Y 377 15 1. 57 2002.44 1.096E-004 5.56 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 
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Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----- -------------- ----- ----- ------ ------ ------ ------------ ---I 
1 Segment 12 Results 1 

1-- -------------------- ------ ------ ------------- ------ ------ -----1 
Segment: 12 Detector: DET01 position: 12 
c:\Canberra\NDA2k\Data\00000376_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI2_S012 

Acquisition Start: 5/5/2009 9:21:19 AM 

Elapsed Live Time: 118.18 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.091 +/- 0.0069 
SE-75 264.66 0.190 +/- 0.0035 
SE-75 279.54 0.196 +/- 0.0039 
SE-75 400.66 0.254 +/- 0.0051 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:45:57 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %-Uncert. 

59.60 y 18668 2142 1.11 121.04 1.243E-004 1. 36 
M 94.75 324 633 1.39 191.28 1. 565E-004 9.84 8.11 
m 98.91 Y 1726 903 1.40 199.60 1.622E-004 6.08 
m 103.08 y 1203 758 1.41 207.94 1. 679E-004 6.11 
M 111. 33 330 436 1.14 224.41 1.788E-004 24.58 1. 08 
m 114.67 Y 222 715 1.15 231.09 1. 830E-004 20.84 
M 125.38 Y 318 373 1.16 252.49 1.956E-004 21. 09 1.34 
m 129.41 Y 353 345 1.16 260.55 1.999E-004 20.89 
M 144.05 Y 162 243 0.91 289.79 2.168E-004 30.07 1. 30 
m 148.71 Y 124 391 0.92 299.11 2.222E-004 25.29 

185.84 Y 1171 245 1.10 373.30 2.504E-004 3.68 
M 205.17 Y 135 180 0.97 411. 93 2.564E-004 16.92 1. 90 
m 208.12 Y 405 245 0.98 417.83 2.S69E-004 13.64 

312.21 Y 29 135 1. 55 625.83 2.381E-004 63.04 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

375.00 y 86 86 1.31 751.30 2.172E-004 19.31 
413.98 Y 99 96 1.14 829.20 2.047E-004 18 .84 
766.35 Y 91 38 1.61 1533.33 1. 383E-004 15.23 

1000.98 Y 233 14 1.53 2002.20 1.159E-004 7.18 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 


y = Peak Identified by NID 

M First peak in a mUltiplet region 

m Other peak in a mUltiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.03E-001 +- 2.38E-002 1.01E-001 +- 1.l7E-002 

Beta: 4.7lE+000 +- 4.92E+001 Alpha: 1.00E+OOO +- 0.001>+000 
Number 	 of energy lines used in correction: 3 


Energy Mass (g) 


129.30 1. OOE-OOI +- 2.l4E-002 
375.05 9.14E-002 +- 1.77E-002 
413.71 1.18E-OOl +- 2.251>-002 



----
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1- ---- --- --- --- --- -------------------- ------- --- ------- -------1 
I Segment 13 Results I 
1-------------------- --- ------------ --- --- ----------- ---- -- I 

segment: 13 Detector: DET01 Posi tion: 13 
C:\Canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 5/5/2009 9:24:30 AM 

Elapsed Live Time: 117.96 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results **************.*********** 

Calibration Description: 55 Gal Galv 23_8 1-75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136 _00 0_097 +/- 0.0071 
SE-75 264_66 0_194 +/- 0.0035 
SE-75 279.54 0.199 +/- 0.0039 
SE-75 400.66 0_248 +/- 0_0050 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 2:46:02 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 30976 3281 1.07 121. 06 1.069E-004 1.26 
M 98.90 Y 2023 1015 1. 31 199.58 1.683E-004 5.59 11,10 
m 103.11 Y 1762 837 1.32 208.00 1. 744E-004 5.36 

111.33 158 565 1.44 224.42 1. 855E-004 24.02 
M 125.35 Y 508 382 1.02 252.44 2.017E-004 5.09 3.51 
m 129.39 Y 831 311 1.03 260.50 2.057E-004 3.84 

148.77 Y 108 720 1.02 299.24 2.258E-004 48.46 
185.81 Y 272 167 0.90 373.25 2.497E-004 9.28 

M 203.59 Y 107 100 1.03 408.79 2.540E-004 14.99 1.12 
m 208.08 Y 627 124 1.03 417.74 2.545E-004 9.86 

312.32 Y 62 72 0.99 626.05 2.316E-004 24.59 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 332.75 Y 123 53 1.21 666.88 2.241E-004 9.59 1. 05 
m 335.43 Y 59 62 1. 21 672.23 2.231E-004 15.39 

344.86 43 62 1.19 691. 07 2.196E-004 31. 28 
375.02 Y 192 59 1.43 751. 34 2.086E-004 9.55 
393.02 72 29 1.14 787.31 2.022E-004 16.60 
413.66 Y 186 21 1.53 828.56 1. 953E-004 8.39 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 2.28E-001 +- 9.laE-003 

Beta: -4.22E+000 +- 1.61E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in attempted correction: 4 


Energy Mass (g) 
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1---------- ----- ------ ------ --- -----------------------------------1
I Segment 14 Results I 
1---------------------------------- ------ --- -- ------ --- ------ ----I 
Segment: 14 Detector: DETOI position: 14 
C:\Canberra\NDA2k\Data\00000376_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI4_S014 

Acquisition Start: 5/5/2009 9:27:41 AM 

Elapsed Live Time: 118.22 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.250 +J:-O.01U
SE-75 264.66 0.390 +/- 0.0070 
SE-75 279.54 0.401 +/- 0.0075 
SE-75 400.66 0.454 +/- 0.0087 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:46:06 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 26821 2911 1. 08 121.06 5.088E-006 1. 28 
M 94.83 324 474 1.18 191. 44 1. 202E- 004 8.60 8.49 
m 98.90 Y 1970 647 1.19 199.58 1. 415E-004 5.57 
m 100.86 Y 338 658 1.19 203.52 1.519E-004 8.79 
m 103.16 Y 1516 545 1.19 208.08 1.640E-004 5.51 

110.90 55 461 1.04 223.56 2.039E-004 59.69 
M 123.07 Y 80 192 1.04 247.87 2.597E-004 20.39 1.67 
m 125.32 Y 435 272 1.04 252.38 2.688E-004 11. 01 
m 129.36 Y 625 206 1.05 260.44 2.839E-004 10.54 

148.83 Y 134 210 0.97 299.35 3.419E-004 18.31 
185.88 Y 84 156 1. 04 373.38 3.815E-D04 24.57 

H 203.71 Y 71 130 1.10 409.01 3.784E-004 14.75 1. 52 
m 208.06 Y 504 105 1.11 417.72 3.764E-004 4.85 

311.77 Y 45 56 1. 59 624.95 2.883E-Q04 28.67 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 332.76 Y 78 35 1.10 666.90 2.712E-004 2B.90 0.77 
m 335.60 Y 61 51 1.10 672.57 2.690E-004 26.71 

34S.09 51 36 1.41 691.54 2.619E-004 22.50 
374.92 Y 152 47 1.40 751.14 2.419E-004 10.66 
392.64 42 16 1.14 786.55 2.31SE-004 20.93 
413.66 Y 124 29 1. 27 828.55 2.204E-004 11.35 
662.55 Y 22 G 1. 36 1325.90 1.511E-004 27.00 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) I
Pu-239 1.4BE-001 +- 1.94E-002 1.32E-001 +- 7.79E-003 

I 
, 

Beta: 2.56E+001 +- 2.67E+00I Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 1.25E-001 +- 1.39E-002 I203.55 1. 18E- 001 +- 1.76E-002 
375.05 1.44E-00I +- 1.5GE-002 !
413.71 1.38E-00I +- 1. 59E-002 
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1- --- ------------------- ------------------------ --- ------- --------1 
I Segment 15 Results I 

1--- --- --- --- ------------ ----------- --- --- ------- ----------1 
segment: 15 Detector: DETOI Position: 15 
C:\Canberra\NDA2k\Data\00000376_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI5_S015 

Acquisition Start: 5/5/2009 9:30:53 AM 

Elapsed Live Time: 118.75 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Gal v 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.477 +/- 0.0159 
SE-75 264.66 0.610 +/- 0.0110 
SE-75 279.54 0.621 +/- 0.0116 
SE-75 400.66 0.678 +/- 0.0129 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:46:09 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.62 Y 14892 1688 1. 03 121. 08 5.673E-006 1.42 
M 98.95 Y 816 449 1. 27 199.68 1. 728E-004 9.09 5.12 
m 103.08 Y 726 352 1. 28 207.93 1.999E-004 8.76 
II. 125.50 Y 193 158 0.89 252.73 3.303E-004 14 .15 0.98 
m 129.35 Y 273 171 0.90 260.43 3.478E-004 13.12 

208.10 Y 229 81 1. 51 417.78 4.345E-004 9.00 
375.04 Y 64 25 1.17 751.38 2.683E-004 17.05 
413 . 82 Y 61 7 1.82 828.88 2.446E-004 14 .69 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/ 0.01 

~y Peak Identified by NID 
~M First peak in a multiplet region 

m Other peak in a multiplet region~ 

F Fitted singlet 
? Adjacent peak noted~ 

Errors quoted at 1.000 sigma 
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****** •• ********* Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

6.67E-002 +- 1.20E-002 S.09E-002 +- 4.44E-003 

Beta: S.25E+001 +- 3.39E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 

Energy Mass (g) 
- --- - ------"

129.30 4.4SE-002 +- 6.04E-003 
375.05 S.S3E-002 +- 9.49E-003 
413.71 6.ll.E-002 +- 9.06E-003 
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I- ------------- I 
Segment 16 ResultsI

1-- ------ -- -I 

Segment: 16 Detector: DETOI position: 16 
C:\Canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/5/2009 9:34;24 AM 
Elapsed Live Time; 119.13 sec Elapsed Real Time; 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description; 55 Gal Galv 23.8 1. 75" 
Calibration Date; 3/16/2009 1;39;35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.609 +/- 0.0190 
SE-75 264.66 0.766 +/- 0.0139 
SE-75 279.54 0.771 +/ 0.0144 
SE-75 400.66 0.817 +/- 0.0155 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2;46;15 PM 

Peak Analysis From Channel: 80 to Channel; 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keV) Area Counts {keV) centroid Efficiency %Uncert. 

59.61 y 4690 655 1.12 121. 06 1.210E-004 1.98 
M 99.08 Y 281 178 1.49 199.93 1. 717E-004 20.24 0.95 
m 103.12 Y 211 254 1. 50 208.00 1.770E-004 17.27 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

I 

! 

I

I 
t 
~ 

! 
I 

I 
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1-- --  --  --  ------  --  --  --  --  --  --  --  ----------  -------1 
1 Sum of Segment NID Results 

I___________________ ~~:=~~r~~_:=~~=~==~ 
1 

1 ___________________________--I 


C:\Canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002_PROCOOAK.CNF 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model! 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.99E-001 +- 5.S1E-002 O.OOE+DOO +- O.OOE+OOO 

Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 0 

Energy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


n on <4.447E-002 +/ 1.8% < B.4S5E-007 < 2.050E-OIS 
pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 3.912E-OOl +/ 10.6% 7.438E-006 6.182E-Oll 
Al-26 < 7.200E-002 +/ lS.0% < 1. 369E-006 < 3.787E-006 
K-40 < S.092E-OOl +/ S.6% < 9.681E-006 < 7.944E-002 
Co-57 < 6.901E-002 +/ 3 . 7'!; < 1.312E-006 < 8.074E-OI2 
Co-60 < 6.630E-002 +/ 2.9% < 1.260E-006 < S. 8ISE-Oll 
Se-75 < 5.242E-002 +/ 1.8% < 9.96SE-007 < 3. 606E-on 
Kr-SS < 1.121E+001 +/- 3.0% < 2.131E-004 < 2.82SE-OOB 
Sr-90 3.767E-002 +/ 27.1% 7.162E-007 2.731E-OIO 
Sb-12S < 1.20SE-001 +/ 2.1% < 2.290E-006 < 1.159E-OIO 
Ba-l33 < 5.067E-002 +/ 1.7% < 9.632E-007 < 2.001E-OI0 
Cs-134 < 4.642E-002 +/- 1. 9% < B.B2SE-007 < 3. 542E-Oll 

? 	 Cs-137 3.767E-002 +/ 27.1% 7.162E-007 4.29SE-OlO 
Eu··152 < 1. 324E-OOI +/ 2.S% < 2.51SE-006 < 7.443E-010 
Eu-lS4 < 1.1SSE-Q01 +/ 4.4% < 2.201E-006 < 4.341E-OI0 
Ho-166m < 8.1S4E-002 +/ 2.2% < 1. 550E-006 < 4.S33E-OOe 
Bi-207 < 3.S83E-002 +/ 2.0% < 7.382E-007 < 7.067E-OIO 
Pb-210 < 7.421E+003 +/ 309.7% < 1.411E-OOI < 9.64BE-OOS 
Ra-226 < 8.814E-002 +/ 2.0% < 1. 676E-006 < B.814E-008 
Ac-227 < 1.790E-OOI +/ 8.3% < 3.404E-006 < 2.453E-009 
Th-230 < 8.42SE+001 +/ 8.6% < 1.602E-003 < 4.128E-003 
Pa-231 < 1.101E+OOO +/- 11.2% < 2.093E-OOS < 2.301E-005 
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Th-232 9.593E-002 +/- 2.4% " 1. 824E-006 8.644E-001'" '" U-232 B.591E-001 +/- 7.8% 1. 633E-005 3.978E-OOB 

U-233 '" 6.009E+OO2 +/- 2.7% 1.142E-002 6.129E-002
'" " Pa-234 '" 2.555E-001 +/- 12.2% 4.857E-006" Pa-234m " 3.012E+002 +/ . 2.1% 5.726E-003'" U-234 O.OOOE+OOO +/- 0.0% " O.OOOE+OOO < O.OOOE+OOO'" U-235 6.234E+OOO +/- 2.4% 1.185E-004 2.849E+OOO 
Np-237 4.130E-00I +/- 17.2% 7.852E-006 5.782E-004 
Pu-238 4.946E+OO5 +/- 3.3% 9.402E+00O 2.859E-002 
U-238 1.776E+002 +/- 3.7% 3.376E-003 5.221E+OO2 
Pu-239 5.024E+OO4 +/- 6.9% 9.55lE-OOl 7.988E-OOl 
Pu-239B " 3.770E+OO3 +/- 5.4% " 7.l66E-002 5.993E-002'" 
U-239 4.014E+OO4 368.5% 7.631E-OOI'" +/- '" Pu-240 6.676E+003 +/- 14.9% 1.307E-OOI 2.991E-002 
Am-241 1.733E+OO4 +/- 32.3% 3.294E-001 4.991E-003 
Am-241B 5.224E+004 +/- 2.8% 9.931E-001 1. 504E- 002 
Pu-241 1.732E+OO5 +/- 19.8% 3.294E+OOO 1.667E-003 
Pu-241B 3.l26E+005 +/- 5.2% 5.943E+OOO 3.007E-003 
Pu-242 O.OOOE+OOO +/- O.O%' O.OOOE+OOO O.OOOE+OOO" '"" Am-243 2.043E-OOI +/- 1.8% 3.884E-006 < 1. 011E-006'" '" Cm-243 " 2.107E-001 +/- 3.3% 4.007E-006 '" 4.046E-009 
Cm-244 '" 5.S77E+OO4 +/- 13.1% '" 1.060E+OOO 6.804E-004'" '" Cm-245 3.438E-OOI +/- 7.9% 6.536E-006 1.977E-006'" '" Cm-247 '" " 5.20lE-002 +/- B.n " 9.889E-007 " 5.566E-004 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 4.624E 002 '+/ 
 < S.792E-007 < 1.119E-OOB 

Cf-251 < 1.845E-OOl +/ < 3.507E-006 < 1.153E-007 

? = Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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******************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: LLS5101660TRU 


NID identified fiducial nuclide Pu~239 


Source of isotopics: MEASURED 


Net Weight 52600.0 g 

Pu mass S.72E-OOl +
TRU Alpha Activity 4.07E~001 +
TRU Activity Concentration 7.74E+003 +
PU~239 Equivalent Activity 3.SIE-OOl +
Pu-239 FGE 2.64E+OOO +
Decay heat 1. HE-002 +

Activity 
Nuclide Mass Activity Uncert. 

9 ci Ci 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 2.SSE+OOO 6.23E-006 1.27E-006 
NP237 5.78E-004 4.l3E-007 1.10E-007 
PU238 1. 89E-002 3.2SE-OOI 7.05E-002 
U23S S.22E+OO2 1. 7BE-004 3.64E-005 
PU239 7.99E-00I S.02E-002 1.07E 002 
PU240 S.23E-002 1.20E-002 2.67E-003 
AM241 4.99E-003 1. 73E- 002 6.60E-003 
PU241 2.03E-003 2.lIE-OOI 4.62E-002 
PU242 4, 13E- 004 1. 64E- 006 4.0IE-007 

Errors quoted at 1. 000 

Operator: Date: 

ITR: Date: 

******************** 

1.5 

Location:LLNL 
Software Version
Analysis Date: 

: NDA 2000 V.4.0 
5/5/2009 

1. ?IE-OOI g 
7.17E-002 Ci 
1.36E+OO3 nCi/g 
6.54E-002 Ci 
4.10E-OOI g 
2.37E-003 W 

MDA 
Ci 

O.OOE+OOO 
5.19E-OOS 
6.01E-004 
O.OOE+OOO 
1. 2lE-007 
1.50E-007 
1.65E-002 
5.87E-006 
2.54E-003 
6.07E-004 
9.4IE-005 
1. 07E-002 
O.OOE+OOO 

(;, -£-Q/ 

~Dz-t(Jj 
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1----- ---------------- --------------------------------------------1 
Summed Segment Spectra Results I 

1 Category: Segmented 
1 

1---- ------------ ----------------------------------------- ---I 
C:\Canberra\NDA2k\Data\00000376_CNTR0001_DCAT0002_PROCOOAI.CNF 


Elapsed Live Time: 118.61 sec Elapsed Real Time: 120.00 sec 


************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCl/g) g 

n on < 1.237E-00I +/ 1. 0% < 2.352E-006 < S.704E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 5.207E-OOI +/ 10.4% 9.8998-006 8.227E-Ol1 
Al-26 < 1.2298-001 +/ 6.9% < 2.3368-006 < 6.4638-006 
K-40 1.S67E+00O +/ 27.2% 2.980E-OOs 2.445E-001 

X Co-57 
Co-60 2.422E-001 +/ 12.2% 4.604E-006 2.124E-010 
Se-75 < 2.3S4E-001 +/ 1. 0% < 4.4758-006 < 1.6198-011 
Kr-8S < 4.s06E+OOl +/ 2.4% < 8.S66E-004 < 1.USE-007 
Sr-90' 3.039E-001 +/ 11.7% s.777E-006 2.203E-009 
Sb-125 < 4.44SE-001 +/ 1.3% < 8.4SlE-006 < 4.2768-010 
Ba-l33 < 2.090E-001 +/ - 0.8% < 3.974E-006 < 8.257E-010 
Cs-134 < 1.s22E-001 +/ 0.8% < 2.8948-006 < 1.162E-OlO 

? Cs-137 3.039E-00I +/ 11. 7% S.777E-006 3.464E-009 
Eu-1S2 < 4.s2SE-001 +/ 1. 8% < 8.6038-006 < 2.543E-009 
Eu-154 < 5.959E-001 +/ 1.4% < 1.133E-OOS < 2.23SE-009 
Ho-166m < 2.23SE-001 +/ 1. 6% < 4.2498-006 < 1.2438-007 
Bi-207 < 1. 4S5E-001 +/ 0.8% < 2.766E-006 < 2.648E-009 
Pb-210 < 6.4008+003 +/ 11.3% < 1.217E-00l < 8.320E-005 
Ra-226 < 3.23SE-001 +/ 1.3% < 6.1508-006 < 3.235E-007 
Ac-227 < 8.463E-001 +/ 8.2% < 1.609E-00S < 1.1S9E-Q08 
Th-230 < 4.801E+002 +/ 8.2% < 9.127E-003 < 2.352E-002 
Pa-231 < 4.741E+OOO +/ 11.1% < 9.014E-OOS < 9.9108-005 
Th-232 1.196E+000 +/ 8.1% 2.274E-005 1. 07BE+001 

X U··232 
U-233 < 3.377E+003 +/ 1.4% < 6.420E-002 < 3.445E-001 
Pa-234 < 8.011E-001 +/ 12.1% < 1.523E-005 
Pa-234m < 9.949E+002 +/ 1.5% < 1. 891E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 6.655E+000 +/ 2.4% 1.265E-004 3.041E+OOO 
Np-237 1.117E+000 +/ - 12.2% 2.124E-005 1.564E-003 
Pu-238 4.468E+OOS +/ 3.8% 8.493E+000 2.582E-002 
U-238 2.0348+002 +/ 4.1% 3.868E-003 5.981E+002 
Pu-239 6.657E+004 +/ 5.9% 1.266E+000 1.059E+000 
Pu-239B < 2.627E+004 +/ 3.3% < 4.993E-001 < 4.1768-001 
U-239 < 1. 354E+004 +/ 15.0% < 2.5758-001 

X Pu-240 
? Am-241 7.105E+004 +/ 12.0% 1.3518+000 2.046E-002 

Am-241B 7.176E+OO4 +/ 2.4% 1. 364E+000 2.067E-002 
Pu-241 3.228E+005 +/ 7.2% 6.137E+OOO 3.105E-003 

X Pu-241B 



NID/MDA Report for LL85101660TRU 6/3/2009 2:49:01 PM Page 39. . 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.611E-00l +/- 1.1% < 1.B27E-005 < 4.757E-006 
Cm-243 < 9. 913E- 001 +/- 3.0% < 1.SSSE-00S 1. 903E-00B'" Cm-244 1.790E+005 +/- 13.9% 3.403E+000 < 2.1ME-003 
Cm-24S '" < 1.699E+000 +/- 7.4% < '" 3.230E-OOS < 9.770E-006 
Cm-247 < 2.149E-OOl +/ B.4% < 4.0BSE-006 2.299E-003'" 

t 
! 

I 
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Nuclide Total Activity %'Error concentration Mass 

(uCi) (uCi/g) 9 


< 3.691E-006 < 4.698E-008 
Cf-251 < 9.387E-00I +/-
Cf 249 < 1.941E-OOI +/

< 1. 78SE-00S < S.867E-007 

? Nuclide is part of an undetermined solution 
X ; Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< ; MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 1.06E+OOO +- 6.22E 002 9.16E-OOI +- 2.56E-002 

Beta: 3.12E+00I +- 1.18E+OOI Alpha: 1.00E+00O +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 8.37E-00I + 4.11E-002 
203.55 8.26E-00I +- L 03E-00I 
375.05 1.01E+OOO + 4.07E-002 
413.71 9.20E-00I +- 6.S9E-002 
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** •• *.** •• **.******. Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item rD: LL85101660TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics; 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
PU-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass Activity 
g Ci 

SR90 2.20E-009 3.04E-007 
CS137 3.46E-009 3.04E-007 
U233 <LLD <LLD 
U234 <LLD <LLD 
U235 3.04E+OOO 6.65E-006 
NP237 1.56E-003 1.12E-006 
PU238 2.5IE-002 4. 34E-OOI 
U238 5.98E+OO2 2.03E-004 
PU239 1.06E+OOO 6.66E-002 
PU240 6.93E-002 1. 59E-002 
AM24I 2.0SE-002 7.10E-002 
PU241 2.69E-003 2.80E-001 
PU242 5,48E-OOol 2.I7E-006 

Errors 

Operator: 

MEASURED 

52600.0 9 
1.16E+00O +
5.88E-OOl +
1.I2E+004 +
5.54E-OOI +
3.02E+OOO +
1.93E-002 +

Activity 

Uncert. 


Ci 


7.09E-008 
7.09E-OOB 
O.OOE+OOO 
O.OOE+OOO 
1.35E-006 
2.64E-007 
9.21E-002 
4.l9E-005 
1. 40E-002 
3.49E-003 
1.67E-002 
6.04E-002 
5.26E-007 

Location:LLNL 
Software version: 
Analysis Date: 

2.23E-OOl 9 
9.47E-002 Ci 
1.80E+OO3 nCi/g 
8.66E-002 Ci 
4.56E-00l 9 
3. BE- 003 W 

MDA 
Ci 

O.OOE+OOO 
1.53E-007 
3.38E-003 
O.OOE+OOO 
2.BBE-007 
4.33E-007 
2.64E-002 
1.75E-005 
4.04E-003 
9.67E-004 
6.62E-OOS 
1.70E-002 
O.OOE+OOO 

ITR, Date, (, 1'z.-~1 
Date:~-S-Oj 


NDA 2000 V.4.0 
5/5/2009 
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I Automated Independent Technical Review ,,--------------------------------- ----- ----------- ------------------------
counter ID, SGS with Trans. Count Type, Assay - 55 Gal Galv 23.8 

Container ID: LL85101660TRU Assay Date: 5/5/2009 

Waste Matrix Code, 

Sequence Number: 376 


,---------- -- ------- --- -- ------------------------- -- -- -- -- -- --------[
!Data Combiner Analysis, 1 

i;;~;;~~;~;~;~;~~_;~_~;~~=;;~;~~~c~_~~p~~_~~t~_ar~ ~~~~~. ~_~___ __________ I 
DISPOSITION: 

[------- -- ----------------------------- ----------- -------------------------i 
IMGA Analysis: 1 

1 
I 

Note: The measured and declared isotopics are inconsistent. e; i.... I 
I 

[ -- -- -------- ------------------- ----------------------- ------------------i 
DISPOSITION: 

1---------- -- ---------- -- ----------------------- ----- -------- -----------1 
iGamma Analysis: 1 
1 Analysis Status: No errors. ! 
! Spectrum Validity Check engine has suggested data review. 6~ 1 

1 Pu-239/Am-241 ratio is less than the lower limit of 100.00 ~ I 

:------------------------------ ----------------------- -----------------------[
DISPOSITION: 

----- -------------------------------------!,--S~;~~~~-~~~~-~~~i~~~------ ----
[ Segment: 1 OK I 
I Segment: 2 OK I
I Segment: 3 OK 
1 Segment: 4 OK 
1 Segment: 5 OK 
1 Segment: 6 OK 
I Segment: 7 Analysis Warnings: 01- V~. I 
~ Minimum transmission used. I
I Segment: 8 OK 
. Segment, 9 OK 

Segment: 10 OK I 
Segment: 11 OK 
Segment: 12 OK 
Segment: 13 OK 
Segment: 14 OK 
Segment: 15 OK I 

I Segment: 16 OK 1

l----- -------- ~-------~-------------.-------------------- -- ----------------1 
DISPOSITION, 



------1I --------- ------------ ------------ -- --------- -- -- -- --------- -

Miscellaneous, I
I
 

I I
1 


1- ----------------------------------------- - - I 
DISPOSITION, 

----------- --- -----------11----

Expert Review Date, ~(,_-......1L_-=-0-tl_ 

i 


I 

i 

i 

! 
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[------------------------------------------------- ---------------------1 
[ Radioassay Data Sheet 1 

1 - ----------- ----------- ----------------- ------------- - --I 

Engine Version: MMRes. Crnb. Vl.2 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 
Item ID: LL85101660TRU Analysis Date: 5/5/2009 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date ; 5/5/09 Declared date ; 5/5/09 
Low energy spectrum sensitivity 30.0% Total counts ; 4.862E+005 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 ; 0.2745 Cd g/cm2 1. 6705 FWHM at 122 keV 629 eV 
QFIT 1. 07 FWHM at 208 keV 788 eV 
NQFIT ; 1. 01 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

pu-238 0.023699 3.0 0.9 9.3209 4.3 2.16984 2.82 2.35506 3.06 
Pu-239 1.000000 0.0 2.9 393.3072 5.1 91.55885 0.44 91.23116 0.43 
Pu-240 0.065435 6.6 5.8 25.7361 7.3 5.99116 6.21 5.97470 6.19 
Pu-241 0.002543 5.0 4.0 1. 0000 0.0 0.23279 4.94 0.39189 8.32 
Pu-242 (New alg. ) O.2035( 12) 0.04736 ( 12) 0.04718 ( 11) 
Am-241 0.011665 3.3 1.2 4.5881 4.4 1.06807 3.09 1.08519 3.14 
U-235 3.450682 4.9 5.7 315.94049 5.58 315.94022 5.58 

Pu-240 effective (meas. date) ; 11.539 +1- 4.38% 
Am-241 separated about 36.547 +1- 0.544 years ago 
Am!Pu-241 weight ratio: 4.58809 +1 4.22% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 
Efficiency curvature boundary reached. 

PU-241/Pu-239 efficiency changed in MGACAL by 4%. 


Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 

MGA sigma defaulted to 1 


Date:".""'""~ 
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1----··- ---- - - NDA 2000 --------------------------------1 
Assay Report 1 

1------------------------------ ------- --------------------------1 
************** •• **** •• *** Item Information ************************ 

Item ID: LL85234331TRU Count Sequence Number: 377 
Operator; RHWM2\RHWM 
Assay Start: 5/5/2009 9;53:50 AM 
Description 1: LL85234331TRU 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 92.4 kg Net: 68.6 kg 
Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.330 kg /1 

************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 

(- 3-0; 




Segment Results Report for LL85234331TRU 6/3/2009 2:58:37 PM Page 2 

I --
i 
i------

Segment 1 Results 

Segment: 1 Detector: DET01 Position: 1 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P001_S001 

Acquisition Start: 5/5/2009 9:54:56 AM 
Elapsed Live Time: 119.26 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136. 00 0.076 +/ 0.0058 
SE-75 264.66 0.138 +/- 0.0025 
SE-75 279.54 0.144 +/- 0.0029 
SE-75 400.66 0.190 +/- 0.0040 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:51:49 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %"Uncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution. 
Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- -------- --------- -------- ---------------------------- ------ 
1 Segment :2 Results 
1------- --------- --------- ----------------- - ------ ------- 
Segment: :2 Detector: DET01 Position: 2 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/5/2009 9:58:09 AM 
Elapsed Live Time: 119.19 sec Elapsed Real Time, 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description, 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.141 +1- 0.0080 
SE-75 264.66 0.240 +1- 0.0043 
SE-75 279.54 0.247 +/- 0.0047 
SE-75 400.66 0.297 +/ 0.0058 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on, 6/3/2009 2,52: 14 PM 

Peak Analysis From Channel, 80 to Channel: 8192 

peak Search Sensitivity, 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.52 Y 218 93 1.18 120.88 7.S7SE-005 9.33 
98.75 Y 190 266 1.28 199.27 1. 763E-004 14.56 

103.95 Y 91 205 1.06 209.67 1.861E-004 24.70 
129.42 Y 91 184 1. 38 260.56 2.218E-004 24.24 
208.24 Y 38 102 0.80 418.07 2.63SE-004 42.24 
332.74 Y 30 46 0.95 666.85 2.282E-004 38.53 
375.00 Y 133 29 1.45 751.31 2.121E-004 10.72 
393.00 55 10 1.62 787.28 2.055E-004 16.44 
413.69 Y 108 17 0.B7 828.62 1.983E-004 11.37 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
rn Other peak in a mUltiplet region~ 

F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 



------ -------

5 Self Absorption Report for LL85234331TRU 6/3/2009 Page 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.26E-001 +- 5.42E-002 4.7BE-002 +- 5.0BE-003 

Beta: 3.39E+002 +- 4.86E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 2.33E-002 +- 5.72E-003 
375.05 1.45E 001 +- 1.58E-002 
413.71 1. 33E-OOl +- 1. 54E-002 
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1- ---- ------ ------ --------------------- ------ ------- ----- 
1 Segment 3 Results I1----------- ------ ------ ------------------------1 
Segment: 3 Detector: DETOl position: 3 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/5/2009 10:01:20 AM 

Elapsed Live Time: 119.17 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.060 +/- 0.0058 
SE-75 264.66 0.143 +/- 0.0026 
SE-75 279.54 0.151 +/- 0.0030 
SE-75 400.66 0.192 +/- 0.0040 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis performed on: 6/3/2009 2:52:26 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 311 123 0.98 121.05 4.737E-005 7.72 
129.42 Y 186 180 1.12 260.57 1.820E-004 12.89 
332.85 52 64 1.22 667.07 2.094E-004 27.59 
344.89 50 37 1.15 691.13 2.048E-004 22.28 
375.13 Y 154 41 1. 36 751.57 1. 935E-004 10.27 
392.84 80 14 1.37 786.95 1.871E-004 13 .45 
413.88 Y 209 15 1.47 829.01 1. 801E-OM 7.54 
451. 70 27 13 0.88 904.57 1. 686E-004 27.62 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.5SE-00l +- 5.29E-002 9.68E-002 + 6.92E-003 

Beta: 2.69E+002 + 2.94E+OOI Alpha: 1. OOE+OOO + O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 

---- .. 

129.30 5. 8lE- 002 +- 7.89E-003 
375.05 1. 84E-OOI +- 1. !HE-002 
413.71 2.83E-001 +- 2.20E-002 
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1-- -------- -------- -------- -------- ----------------- -------- 1 
1 Segment 4 Results i 
1------------------------------------ -------------------------- -------1 
Segment: 4 Detector: DETOI Position: 4 
C:\Canberra\NDA2k\Data\00000377_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003 P004_S004 

Acquisition Start: 5/5/2009 10,04:31 AM 

Elapsed Live Time: 119.19 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.006 +/- 0.0003 
8E-75 279.54 0.007 +/ 0.0004 
8E-75 400.66 0.015 +/- 0.0007 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:53:15 PM 
Peak Analysis From Channel: BO to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) ce

Peak 
ntroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.6B 
374.86 
392.81 
413.69 

y 191 
105 

43 
100 

135 
25 
14 
12 

1.13 
1. 66 
1. 02 
1.4B 

121. 20 
751.02 
786.90 
82B.62 

1.528E-006 
9.498E-005 
9.148E-005 
B.794E-005 

11.32 
12.07 
20.59 
11.38 

Reference Peak Correction factor (from 2234.4 kev peak) is 1.00 +/ 0.01 

y 

M = 
m 
F 
? : 

Peak Identified by NID 
First peak in a multiplet region 
Other peak in a multiplet region 
Fitted singlet 
Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model, FULL 
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1-------------- ------- ------- -- -- --I 
i 

1---------------------
Segment 5 Results 

------ -- ------- ----------- ----I 
Segment: 5 Detector: DET01 Position: 5 
C:\Canberra\NDA2k\Data\00000377 CNTR0001 DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/5/2009 10:07:43 AM 
Elapsed Live Time: 119.19 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.023 +/- 0.0037 
SE-75 264.66 0.048 +/- 0.0010 
SE-75 279.54 0.054 +/- 0.0013 
SE-75 400.66 0.072 +/- 0.0019 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:53:23 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 91 137 0.80 121.00 3.981E-005 21.41 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Ident if ied by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



-------------------------------

Segment Results Report for LL85234331TRU 6/3/2009 2:58:44 PM Page 12 
1-- _______________ _o ___________________________ 

--- -------- ------1
I segment 6 Results 
1----- --- -------- -------- -------- ------------1

1 

Segment: 6 Detector: DET01 Posi tion: 6 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 5/5/2009 10:10:54 AM 

Elapsed Live Time: 119.08 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.065 +1 0.0063 
SE-75 264.66 0.165 +/_. 0.0030 
SE-75 279.54 0.174 +/- 0.0034 
SE-75 400.66 0.231 +1- 0.0047 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:53:27 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution. 
Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for LL85234331TRU 6/3/2009 2:58:45 PM Page 14 

1 --- -------- --- --------------------------------- ------- -------- --I 
1 segment 7 Results I
1------------------------- ---------------- ---------------- --- -------t 
Segment: 7 Detector: DETOl position: 7 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/5/2009 10:14:0S AN 

Elapsed Live Time: 118.74 sec Elapsed Real Time: 120.00 sec 


********************* 

Calibration Description: 
Calibration Date: 

Nuclide 

SE-75 
SE-7S 
SE-75 
SE-75 

Transmission Results 

S5 Gal Galv 23.8 1. 7S" 
3/16/2009 1:39:35 PM 

Energy 

136.00 
264.66 
279.54 
400.66 

************************** 

Transmission Ratio 

0.042 +/ 0.00S5 
0.130 +/- 0.0024 
0.140 +/- 0.0029 
0.187 +/- 0.0039 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:53:31 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak 
(keV) Area Counts (keY) centroid 

59.58 y 1230 425 1.18 
98.73 287 639 1.50 

129.40 Y 323 575 1.21 
M 203.73 Y 93 303 1. 03 
m 208.06 Y 160 262 1. 03 

311.88 Y 247 135 1.15 
332.86 76 121 1.50 
345.16 70 Ba 1.14 
375.03 Y 18B 194 1. 72 
392.97 76 36 1.27 
413 . 74 Y 257 31 1. 33 

Reference Peak Correction factor (from 2234.4 

y Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted= 
Errors quoted at 1.000 sigma 

121.01 
199.23 
260.53 
409.05 
417.72 
625.18 
667.11 
691. 67 
751. 36 
7B7.22 
B2B.71 

Peak Net Area Fit 
Efficiency %Uncert. 

2.13BE-006 3.90 
7.61lE-OOS 13.S7 
1.677E-004 12.34 
2.640E-004 28.00 0.8B 
2.637E-004 25.16 
2.130E-004 9.46 
2.015E-004 24.69 
1. 952E- 004 23.15 
1. 814E-004 16.12 
1. 741E-004 16.85 
1.665E-004 7.23 

keY peak) is 1.01 +/- 0.01 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 5.67E-OOI +- 6.80E-002 1.73E-001 +- 1.20E-002 

Beta: 2.14E+002 +- 2.84E+OOI Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 
-  - - -

129.30 1.09E-OOI + 1. 44E-002 
203.55 2.21E-OOI + 6.20E-002 
375.05 2.39E-001 + 3.87E-002 
413.71 3.77E-001 + 2.84E-002 
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1------------------ ---------- -------------- ---- ---- ---- ---- ---- -I
I Segment 6 Results 
1------ ---- ---- ---- ---- ---- --------------- --------- --------- ---I 

1 

Segment: 8 Detector: DETOI Position: 8 
c:\canberra\NDA2k\Data\00000377_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P006_S008 

Acquisition Start: 5/5/2009 10:17:16 AM 
Elapsed Live Time: 117.35 sec Elapsed Real Time: 120.00 sec 

----~-------~---------------.--.--

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.008 +/ 0.0017 
SE-75 264.66 0.022 +/- 0.0006 
SE-75 279.54 0.023 +/- 0.0009 
SE-75 400.66 0.035 +/ 0.0012 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:54:25 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(kevi Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 6110 1088 1.11 121. 06 2.974E-005 1. 87 
M 94.74 715 1449 1. 78 191.27 7.997E-00S 9.34 8.15 
m 98.81 Y 2585 1948 1.79 199.39 8.S01E-005 6.91 
m 103.40 Y 1485 1694 1. 60 208.56 9.039E-005 7.19 

111.30 462 1399 1.56 224.35 9.882E-005 12.90 
M 125.34 Y 310 1074 1.06 252.41 1. 112E- 004 8.76 1. 74 
m 129.37 y 2355 1026 1.07 260.47 1.142E-004 2.49 
M 203.63 Y 573 815 1.14 408.85 1.438E-004 5.28 1.16 
m 208.08 Y 1246 819 1.14 417.75 1.439E-004 3.37 

300.10 Y 410 430 1.27 601.63 1. 317E-004 9.49 
311.88 Y 2048 370 1.28 625.18 1.296E-004 2.89 

M 332.81 Y 782 210 1. 33 667.00 1.256E-004 3.84 2.18 
m 335.77 Y 248 234 1.34 672.90 1.251E-004 7.17 
m 340.68 y 323 235 1. 34 682.73 1.241E-004 6.29 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 345.00 705 260 1.35 691. 36 1. 232E-004 4.11 
368.15 Y 284 245 2.46 737.62 1.187E-004 10.64 

M 375.07 Y 1957 163 1.30 751.44 1.173E-004 5.45 1. 69 
m 380.20 332 118 1.30 761.69 1.163E-004 8.08 
m 382.79 306 106 1.31 766.87 1.158E-004 8.01 
M 392.89 675 96 1.42 787.05 1.138E-004 8.16 1.31 
m 398.70 40 97 1.43 798.67 1.127E-004 35.17 

413 .76 Y 1866 85 1.42 828.75 1.104E-004 2.70 
422.45 120 76 1.21 846.13 1. 091E-004 15.05 
451.50 233 37 1. 32 904.18 1. 049E-004 7.87 
662.49 Y 65 10 1.77 1325.79 8.332E-005 14.94 
722.12 Y 42 10 1.50 1444.94 7.931E-005 19.86 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y Peak Identified by NID 

M • First peak in a mUltiplet region 

m • Other peak in a multiplet region 

F Fitted singlet 

? • Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.29E+000 +- 3.64E-00I 1.97E+OOO +- 5.44E-002 

Beta: 2.33E+002 +- 1.17E+OO1 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (gl 

129.30 1.17E+00O +- 6.76E-002 
203.55 2.51E+OOO +- 1. 46E-OOl 
375.05 3.85E+OOO +- 2.21E-OOI 
413.71 4.13E+OOO +- 1.39E-DOI 
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1--------.------------- ------------------- ----- ---------- ----------
1 Segment 9 Results 
1---------- ---------------------------- ------------------------------ 
Segment: 9 Detector: DET01 Posi tion: 9 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/5/2009 10:20:27 AM 

Elapsed Live Time: 117.13 sec Elapsed Real Time: 120.00 sec 


-----------~..-- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.3 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.002 +/- 0.0002 
SE-75 279.54 0.002 +/- 0.0004 
5E-75 400.66 0.006 +/- 0.0005 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:54:49 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.59 Y 6835 1178 1.03 121.02 3.788E-006 1. 79 
M 94.72 647 1482 1. 68 191. 23 4.390E-005 3.83 7.97 
m 93.78 Y 2564 1931 1. 68 199.33 4.938E-005 6.19 
m 103.44 Y 1555 1706 1. 69 20B.65 5.536E-005 6.41 
M 111.16 797 1392 1. 76 224.07 6.434E-005 1B.21 4.78 
m 115.74 879 2536 1. 76 233.23 6.901E-005 13.06 
M 125.30 Y 323 1102 1.05 252.34 7.71BE-005 8.54 2.90 
m 129.40 Y 2320 1097 1. 06 260.53 B.004E-005 2.54 

148.77 Y 123 1184 1. 00 299.22 9.058E-005 42.83 
195.55 117 948 0.99 392.70 9.731E-005 41. 50 

M 203.54 Y 635 745 1.20 408.67 9.687E-005 B.27 1.12 
m 208.04 Y 1396 734 1.20 417.67 9.648E-005 7.20 

255.44 119 468 1.07 512.38 9.002E-005 2B.75 
300.06 Y 439 493 1.26 601. 55 8.625E-005 9.39 
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Bnergy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

311. 91 Y 2357 426 1. 35 625.23 8.S89B-005 2.73 
M 332.77 Y 784 219 1. 32 666.92 8.473E-005 7.69 1.50 
m 33S.76 Y 274 2S9 1. 32 672 .89 8.452B-OOS 9.42 
m 340.67 Y 29S 244 1. 32 682.70 8.419E-OOS 9.12 
m 34S.06 S10 248 1. 33 691. 47 8.387E-00S 7.07 
M 367.03 157 199 1.31 73S.37 8.213E-OOS 11.91 1. 33 
m 368.71 Y 187 194 1. 31 738.73 8.198E-OOS 10.40 
m 37S.07 Y 2190 149 1. 31 751.45 S.144E-OOS 4.16 
m 380.13 435 106 1.32 761.S6 8.103E-005 6.47 
m 382.75 327 93 1. 32 766.80 8.081E-00S 7.13 
M 392.87 708 137 1.42 787.01 7.993E-005 9.45 1.21 
m 398.51 89 117 1.42 798.29 7.945E-QOS 15.69 

413.70 Y 2037 101 1.38 828.64 7.83SE-OOS 2.61 
422.61 114 72 1.21 846.44 7.774E-00S 14.99 
451. 41 234 27 0.96 903.99 7.59SB-005 7.56 
662.38 Y 67 13 1.85 1325.57 6.618E-005 14.81 
722.12 Y 42 7 0.88 1444.96 6.399B-005 18.12 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y Peak Identified by NID 

M First peak in a multiplet region
~ 

m Other peak in a multiplet region 

F Fitted singlet 

? ~ Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.18E+OOl +- 6.76B-OOI 3.38E+OOO +- 1.06E-OOI 

Beta: 2.4SE+002 +- 1. 57E+00l Alpha: 1.00E+OOO + O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1. 64E+OOO +- 1. 38E-COI 
203.55 4.13B+OOO +- 3.80E-OOl 
375.05 6.20E+00O +- 2.98E-OOI 
413.71 6.35B+OOO +- 2.35E-OOl 
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1------ ------------- ------------- -- -----1 
i Segment 10 Results !1--------- ---------------- --- ---------------- ------ ------ ----- -- I 

Segment: 10 Detector: DET01 Position: 10 
C:\Canberra\NDA2k\Data\00000377_CNTR0001~CAT0002_PROCOOAG_ANLZ0003_P010_S010 

Acquisition Start: 5/5/2009 10:23:39 AM 
Elapsed Live Time: 118.32 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23. B 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.191 +/- 0.0096 
SE-75 264.66 0.308 +/- 0.0055 
SE-75 279.54 0.315 +/- 0.0059 
SE-75 400.66 0.363 +/ 0.0070 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:54:53 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.55 Y 2664 700 1.05 120.94 4.700E-006 2.65 
M 94.82 295 930 1.72 191.42 1.00SE-004 15.47 2.01 
m 98.79 Y 1080 1258 1. 73 199.35 1.192E-004 12.80 
m 103.37 Y 503 1026 1. 73 208.50 1.412E-004 13 .40 

111. 04 81 915 1.07 223.84 1.785E-004 56.33 
129.40 Y 823 595 1.15 260.51 2.597E-004 5.62 

M 203.49 Y 240 478 1.16 408.57 3.841E-004 17.20 0.77 
m 208.10 Y 487 412 1.16 417.78 3.829E-004 15.35 

300.37 Y 130 240 1. 32 602.16 3.023E-004 19.71 
311.89 Y 863 257 1. 38 625.20 2.910E-004 4.61 
332.84 Y 319 246 1. 73 667.05 2.718E-004 9.63 

M 340.66 Y 121 141 1. 24 682.68 2.651E-004 11.11 1. 79 
m 345.02 301 138 1. 24 691. 39 2.614E-004 6.38 
M 375.09 Y 818 118 1. 26 751.48 2.384E-004 3.70 1. 34 



Peak Analysis Report for LL85234331TRU 6/3/2009 2:58:50 PM Page 21 

Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 380.08 149 85 1. 26 761.46 2.349E-004 8.64 

m 382.87 133 63 1.27 767.04 2.330E-004 9.14 


392.92 285 81 1.17 787.11 2.264E-004 7.88 
413.76 Y 819 55 1. 46 828.77 2.139E-004 3.95 
422.65 28 43 1.11 846.52 2.091E-004 40.91 
451.40 111 28 1.41 903.97 1. 951E-004 12.13 
662.31 Y 43 10 1.02 1325.44 1.390E-004 18.87 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 

M = First peak in a multiplet region 

m ; Other peak in a multiplet region 

F Fitted singlet 

? ; Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (g) 

Pu-239 1.84E+000 +- 1.06E-001 3.07E-00l +- 1.11E-002 

Beta; 3.02E+002 +- 1.46E+00l Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 1. 80E-001 + 1.25E-002 
203.55 3.93E-001 +- 6.87E-002 
375.05 7.91E-001 +- 3.31E-002 
413.71 9.36E-001 +- 4.20E-002 
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1--- ---------- -- ------------------ ----------------------------------1 
1 Segment 11 Results 1 

1--- -- -- ------- ------- ------- -- ---- -----------------------1 
Segment: 11 Detector: DETOI Position: 11 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 5/5/2009 10:26:50 AM 

Elapsed Live Time: 119.01 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.097 +/- 0.0080 
SE-75 264.66 0.255 +/- 0.0046 
SE-75 279.54 0.266 +/- 0.0051 
SE-75 400.66 0.335 +/- 0.0065 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:54:57 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.35 Y 505 239 1.39 120.55 3.640E-006 6.32 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----------- -- --------------------------------------------- -- -------1
i Segment 12 Results : 
\- -- - ----- ------------------ ------- --------------------- ---------1 
segment: 12 Detector: DET01 position: 12 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 5/5/2009 10:30:01 AM 
Elapsed Live Time: 119.14 sec Elapsed Real Time: 120.00 seC 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.060 +/- 0.0069 
SE-75 264.66 0.204 +/ 0.0037 
SE-75 279.54 0.215 +/- 0.0042 
SE-75 400.66 0.280 +/- 0.0055 

Errors quoted at 1,000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:55:01 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 216 183 0.88 121.04 1.090E-004 11.56 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M ~ First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----- ------- ------------ ---- ---- ---- ---- --------- ---- ------1
I Segment 13 Results 
1------------------ -- ---- ---- -- ---- ---- --------- ------- ---- ---I 
Segment: 13 Detector: DET01 Posi tion: 13 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002 PROCOOAG_AMLZ0003_P013_S013 

Acquisition Start: 5/5/2009 10:33:13 AM 

Elapsed Live Time: 119.21 sec Elapsed Real Time: 120.00 sec 


--.----- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

5£-75 136.00 0.119 +1 0.0081 
SE-75 264.66 0.262 +1- 0.0047 
SE·75 279.54 0.274 +1- 0.0052 
5E-75 400.66 0.333 +/- 0.0065 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:55:07 PM 
peak Analysis From Channel: 80 to Channel: 8192 
Peak Search sensitivity: 3.00 

Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution. 
Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ~ Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1 --------------- --------------------------------------------- --------1
I Segment 14 Results ! 
1------ ----------------------------- ------- ------------------ -------1 
Segment: 14 Detector: DETOI Position: 14 
C:\Canberra\NDA2k\Data\00000377_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI4_S014 

Acquisition Start: 5/5/2009 10:36:24 AM 

Elapsed Live Time: 119.27 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.297 +/- 0.0124 
SE-75 264.66 0.475 +/- 0.0085 
SE-75 279.54 0.484 +/- 0.0090 
SE-75 400.66 0.545 +/ 0.0103 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:55:11 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution. 
Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- ---- ------ ------------------ ---- ------ ---- ------ ---- - ---- -I 
1 Segment 15 Results 
1----· ----------- ---- - ---- ------ ---- ------ ---- ------ - ---- --

Segment: 15 Detector: DETOI Position: 15 
C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P015_S015 

Acquisition Start: 5/5/2009 10:39:35 AM 

Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

8E-75 --:i:36.~00 0.465 . +/ 0.0157 
8E-75 264.66 0.611 +/ 0.0110 
8E-75 279.54 0.629 +/ 0.0116 
8E-75 400.66 0.680 +/ - 0.0128 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 2:55:15 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to mUltiplet de-convolution. 
Y Peak Identified by NID 
M = First peak in a mUltiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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!- --I 
I 
1-

Segment 16 Results 1 
--I 

Segment: 16 Detector: DET01 Position: 16 
C:\Canberra\NDA2k\Data\00000377_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/5/2009 10:42:47 AM 
Elapsed Live Time: 119.30 Bec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 
SE-75 
SE-75 
SE-75 

136.00 
264.66 
279.54 
400.66 

0.533 
0.700 
0.706 
0.748 

+/ 0.0174 
+/- 0.0126 
+/- 0.0131 
+/ 0.0141 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 
Peak Analysis From Channel: 
Peak Search Sensitivity: 

2:55:20 PM 
80 to Channel: 

3.00 
9192 

Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency lrUncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to mUltiplet de-convolution. 
Y = Peak Identified by NID 
M = First peak in a mUltiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3; 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------- ---------------- ------------------------------------------ ---I 
1 Sum of Segment NID Results . 

Category: Segmented I
I-.--~-------------------- ---~------------ ----~--- ------------------

C:\Canberra\NDA2k\Data\00000377_CNTROOOl_DCAT0002_PROCOOAK.CNF 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 2.23E+OOI +- 7.82E-OOI O.OOE+OOO +- O.OOE+OOO 

Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 0 

Energy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.180E-002 +/- 2.3% < 4.635E-007 < 1.466E-C15 
pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 4.537E-002 +/- 2.3% < 6.614E-007 < 7.168E-012 
AI-Z6 < 4.036E-002 +/- 18.0% < S.883E-007 < 2.123E-006 
K-40 < 4.331E-OOl +/- S.6% < 6.313E-006 < 6.756E-002 
Co-57 < 9.360E-002 +/- 4.5% < 1.364E-006 < 1. 095E-Oll 
Co-60 < 5.880E-002 +/- 2.0% < 8.572E-007 < S .lS7E-Oll 
Se-7S < 9.164E-002 +/- 2.3% < 1.336E-OOG < 6.305E-012 
Kr-B5 < 7.420E+OOO +/- 3.6% < 1.OB2E-004 < 1. 87GE-00B 
Sr-90 8.278E-002 +/- 19.0% 1. 207E-006 6.002E-010 
Sb-125 < 9.44SE-002 +/- 2.1% < 1. 377E-006 < 9.0a6E-Oll 
Ba-133 < 6.827E-002 +/- 1.6% < 9.952E-007 < 2.697E-01O 
Cs-134 < 2.00ZE-002 +/- 2.1% < 2.919E-007 < 1.52BE-Oll 

? 	 Cs 137 8.27BE-002 +/- 19.0% 1.207E-006 9.437E-OIO 
Eu-lS2 < 8.960E-002 +/- 1. B% < 1. 306E-006 < S.03SE-OlO 
Eu-154 < 1.09BE-DOl +/- 4.4% < 1.600E-006 < 4.116E-OI0 
Ho-166m < 3.724E-002 +/ 2.6% < 5.429E-007 < 2.07lE-OOB 
Bi-207 < 2.2BSE-002 +/- 2.4% < 3.331E-007 < 4.l59E-010 
Pb-210 < 4.32BE+003 +/- 309.7% < 6.308E-002 < 5.626E-OOS 
Ra-226 < 5.S97E-002 +/- 2.1% < 8.159E-G07 < S.597E-008 
Ac-227 < 3.168E-001 +/- 8.3% < 4.61BE-006 < 4.340B-009 
Th-230 < 1.205E+OO2 +/- 99.7% < 1.756E-003 < 5.903E-003 
pa-231 < 1.976B+00O +/- 11.3% < 2.880E-00S < 4.129E-00S 
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Th-232 < 7.201E-002 +/ 2.3% < 1.050E-OOG < 6.488E-OOI 
U-232 < 7.245E-002 +/ 2.5% < 1.056E-006 < 3.3S4E-009 
U-233 < 1.065E+003 +/ 3.0% < 1. 553E-002 < 1.087E-001 
Pa-234 < 1. 62SE- 001 +/ 11.7% < 2.369E-006 
Pa-234m < 2.5S4E+OO2 +/ 2.3% < 3,723E-003 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 0268-001 +/ 2.9% < 1.49GE-00G < 4.689E-002 
Np-237 2.7898+001 +/ 2.4% 4.0668-004 3.90SE-002 
Pu-238 < 6.8338+003 +/ - 3.H < 9.961E-OOZ < 3.9508-004 
U-238 < 3.545E+OOO +/ :2,4% < 5.168E-005 < 1. 042E+00 1 
Pu-Z39 1.402E+006 +/ 3.5% 2.044E+001 2.2298+001 
Pu-239B < 3.9278+003 +/ 18,9% < 5.7248-002 < 6.243E-002 
U-239 < 2.9158+004 +/ 368.5% < 4.250E-001 
Pu-240 < 1.146E+004 +/ 15.7% < 1, 671E- 001 < 4.9878 002 
An\-241 1.3818+005 +/ 7.8% 2.013E+OOO 3.9768-002 
Am-:241B 6.4068+004 +/ - 8.9% 9.3388-001 1.845E-002 
Pu-241 1. 6508+005 +/ 43.4% 2.4058+000 1.5878-003 
Pu-24lB 1.0908+006 +/ 5.1% 1.589E+00l 1. 0498-002 
Pu-242 < 0.0008+000 +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
An\-243 < 3.3968-001 +/  2.2% < 4.9518-006 < 1.6818-006 
Cm-243 < 3.5568-001 +/  3.3% < 5.1848-006 < 6.828E-009 
Cffi-244 < 3.148E+OO4 +/ 14 .1% < 4.590E-OOI < 3.841E-004 
Cm-245 < 6.163E-OOl +/ 7.8% < 8.984E-006 < 3.544E-006 
Cffi247 < 4.864E-002 +/ 8.7% < 7.090B-007 < 5.204E-004 



NID/MDA Report for LL85234331TRU 6/3/2009 2:58:59 PM 

Nuclide Total Activity %Error Concentration 
(uei) (uei/g) 

Cf 249 <: 5.042E-002 +/- 3.4% -<-7-.-34;-";9"'E:--""O'"'O:-::7=
Cf-251 <: 3.404E-OOl +/- 5.8% <: 4.961E-006 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* = Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 
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Mass 
g 

< 
<: 

1.220E-008 
2.127E-007 
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******************** Radioassay Data Sheet 

Engine Version; TMU Gamma 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS operating procedure 

Item ID: LL85234331TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 68600.0 g 
Pu mass 2.38E+OOI +
TRU Alpha Activity 2.13E+OOO +
TRU Activity Concentration 3.10E+OO4 +
Pu-239 Equivalent Activity 2.ISE+OOO +
Pu-239 FGE 2.24E+OOI +
Decay heat 6.69E-002 +

Activity 
Nuclide Mass Activity Uncert. 

g Ci Ci 

SR90 G.OOE-OIO 8.28E-008 2.44E-OOB 
CS137 9.44E-OIO S.2BE-008 2.44E-OOB 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 3.90E-002 2.79E-005 G.3IE-OOG 
PU238 1.47E-002 2.S4E-OOI 6.00E-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 2.23E+OOI 1.40E+OOO 3.19E-OOI 
PU240 L44E+OOO 3.31E-OOI 7.6SE-002 
AM241 3.96E-002 1. 3eE-OOI 3.29E-002 
PU24 I 2.48E-002 2.S8E+OOO 6.03E-OOI 
PU242 6.53E-003 2.59E-005 6.67E-006 

******************** 

1,5 

Location:LLNL 
Software Version
Analysis Date: 

: NDA 2000 V.4.0 
5/5/2009 

S.09E+OOO g 
3.35E-OOI Ci 
4.89E+OO3 nCi/g 
3.35E-00I Ci 
S.OSE+OOO g 
1. 04E-002 W 

MDA 
ci 

O.OOE+OOO 
8.26E-OOB 
I.07E-003 
O.OOE+OOO 
1. 03E-D07 
7.46E-007 
1.30E-003 
3.SSE-006 
7.16E-003 
1.69E-003 
2.98E-OOS 
1. 32E-002 
O.OOE+OOO 

Date: "-3'-0 , ~ 

Date:ITR: ~ /lzlt77 
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1----- ----- ------------ -- -- ------------ -- -- ---------------------1 
1 Summed Segment Spectra Results 	 1 

I 	 ______~~==~~r~~_:=~=~==~ _____________________________ I1-----

C:\Canberra\NDA2k\Data\00000377_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 118.39 sec Elapsed Real Time: 120.00 sec 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


---. 
n on Fe < 9.850E-002 +/- 1.0% < 1. 43GE-00G < 4.541E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 4.023E-002 +/ 57.3% 5.865E-007 6.357E-012 
Al-26 < 1,116E-00I +/- 6.5% < 1.627E-006 < 5,872E-006 
K-40 1.509E+000 +/- 21.7% 2.200E-00S 2.35SE-001 
Co-57 < 5.460E-001 +/- 1. 5% < 7.959E-006 < 6.388E-011 
Co-60 2.196E-001 +/ - 12.H 3.201E-006 1.926E-010 
Se-75 < 4.204E-001 +/ 1.0% < 6.128E-006 < 2.8nE-Oll 
Kr-85 < 3.552E+001 +/ - 2.4% < 5.178E-004 < 8.951E-008 
Sr-90 < 1.263E-001 +/ 0.7% < 1.841E-006 < 9.158E-010 
Sb-12S < 4.023E-001 +/- 1.3% < S.865E-006 < 3.871E-OI0 
Ba-133 < 2.820E-00I +/ 0.8% < 4.110E-006 < 1.114E-009 
Cs-134 < 9.700E-002 +/- 0.7% < 1. 414E-006 < 7.401E-Oll 

X 	 Cs-137 
Eu-152 < 4.067E-001 +/- 1.7% < 5.928E-006 < 2.286E-009 
Eu-154 < 2.824E-001 +/- 1.4% < 4.117E-006 < 1. 059E-009 
Ho-166m < 1.634E-00I +/- 1.6% < 2.383E-006 < 9.088E-008 
Bi-207 < 1.166E-001 +/- 0.7% < 1.700E-006 < 2.122E-009 
Pb-210 <: 3.B20E+003 +/- 11.3% <: 5.569E-002 < 4.967E-005 
Ra-226 < 2.572E-001 +/- 1. 3% < 3.749E-006 < 2.572E-007 
Ac-227 <: 1.4B2E+000 +/- 8.2% < 2.161E-005 < 2.03lE-008 
Th-230 <: 7.233E+002 +/- 8.2% < 1.054E-002 < 3.544E-002 
Pa-231 < B.40BE+OOO +/- 11.1% < 1. 226E-004 < 1. 757E-004 
Th·-232 <: 4,069E-00I +/- 1.1% <: 5,931E-006 < 3.666E+000 
U-232 <: 4.069E-001 +/- 1.1% < 5.931E-006 < 1.884E-008 
U-233 < 5.340E+003 +/- 1.4% <: 7,785E-002 <: 5,447E-OOI 
Pa-234 < 5.B26E-00I +/- 12.1% < 8.493E-006 
Pa-234m <: 7.021E+002 +/- 1.5% < 1. 023E-002 
U-234 <: O.OOOE+OOO +/- 0.0% < O.OOOE+OOO <: O.OOOE+OOO 
U-235 <: 4.766E-00l +/- 1.7% <: 6.948E-006 < 2.178E-001 
Np-237 1. 684E+00l +/- 2.1% 2.455E-004 2.358E-002 
Pu-238 5.998E+004 +/ - 22.7% 8.744E-00I 3.467E-003 
U-238 1,230E+001 +/- 1.6% <: 1.793E-004 3.616E+OOI'" 	 < 
Pu-239 1.010E+006 +/- 2.1% 1.473E+00I 1.606E+001 
Pu-239B < 2.21BE+004 +/- 3.2% <: 3.233E-00I <: 3,52GE-00I 
U-239 <: 9.416E+003 +/- 15.0% " 1.373E-001 

X 	 Pu-240 
Am-241 1.074E+005 +/. 9.6% 1.566E+000 3.094E-002 
Am-241B 5.472E+004 +/- 4.2% 7.977E-001 1,576E-002 
Pu-241 3.184E+005 +/- 22.6% 4.642E+000 3,063E-003 
Pu-241B 6.332E+005 +/- 5.5% 9.230E+000 6.091E-003 
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Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 614E+00O +/ 1.1% < 2.353E-005 < 7.990B-006 
Cm-243 < 1.66SE+OOO +/ 3.0% < 2.427E-OOS < 3.197E-008 
Cm-244 < 1. 282E+OOS +/ 13.9% < 1. 869E+000 < 1.564E-003 
Cm-24S < 3.004E+00O +/ 7.4% < 4.378E-OOS < 1.727E-005 
Cm-247 < 2.227E-001 +/ 8.4% < 3.246B-006 < 2.383E-003 



--------
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

Cf-249 < 2.107E-00I +/ < 3. 072E-006 < 5.100E-OOS 
Cf-251 < 1.634E+000 +/ < 2.382E-00S < 1. 021E- 006 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• ~ Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

1.61E+001 +- 3.3SE-001 2.S3E+OOO +- 3.65E-002 


Beta: 2.71E+002 +- 4.S4E+OOO Alpha: 1.00E+00O +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.98E+OOO +- 3.97E-002 
203.55 4.46E+OOO + 2.73E-00l 
375.05 7.70E+00O +- 1.29E-001 
413 .71 S.47E+000 + 1.5SE-OOl 
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******************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: LL85234331TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 68600.0 g 
Pu mass 1.71E+00l + 
TRU Alpha Activity 1.S4E+OOO +
TRU Activity Concentration 2.24E+OO4 +
Pu-239 Equivalent Activity 1.S6E+OOO +
Pu-239 FGE 1.61E+OOl +
Decay heat 4.85E-002 +

Activity 
Nuclide Mass Activity Uncert. 

9 Ci Ci 

---- 
SR90 <LLD <LLD O.OOE+OOO 
CSB7 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 2.36E-002 1. 68E-005 3.81E-006 
PU238 1.06E-002 l.a3E-OOl 4.30E-002 
U236 <LLD <LLD O.OOE+OOO 
PU239 1. 61E+OOI 1.OlE+OOO 2.28E-OOI 
PU240 1. 04E+OOO 2.39E-DOI S.47E-002 
AM241 3.09E-002 1.07E-OOl 2.63E-002 
PU241 1. 79E-002 1.86E+OOO 4.32E-OOI 
PU242 4.71E-003 1. 87E-OOS 4.78E-006 

Errors 

Operator: 

ITR: 

Date: 

Date: 

******************** 

1.5 

Location:LLNL 
Software Version: 
Analysis Date: 

NDA 2000 
5/5/2009 

V.4.0 

3.64E+OOO 
2.40E-00I 
3.50E+OO3 
2.40E-OOI 
3.63E+OOO 
7.47E-003 

g 
ci 
nCi/g 
Ci 
9 
W 

MDA 
Ci 

O.OOE+OOO 

1.26E-007 

5.34E-003 

O.OOE+OOO 

4.77E-007 

6.49E-007 

1.l3E-003 

1.23E-005 

6.24E-003 

1.47E-003 

3.96E-OOS 

1.lSE-002 

O.OOE+OOO 


t.-..?--CJ 2 
t., /tz/r:FJ 
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/------------------------ - -------- -------- ------ - ------------------- ----I
I Automated Independent Technical Review I 
1---- ----------------- -------- - ------ - ------ - -------- -----------------1 
Counter ID: SGS with Trans. Count Type: Assay - 55 Gal Galv 23.8 
Container ID: LL85234331TRU Assay Date: 5/5/2009 
Waste Matrix Code: 
Sequence Number: 377 

/--------_.- -------------------------- - -------------------------------------/
/Data Combiner Analysis: /i Input combination 2: only Isotopics input data are valid. ~ i 
/ Source of results is undefined. 1 
/---- - ------------------------ ----------------------------------------------/
DISPOSITION: 

I ------ -------- - ------ ---------- ----------------- - ---------------------1 
IMGA Analysis: 

i Note: The measured and declared isotopics are inconsistent. ~~ 
1--- - ------ ------ - --------------- - ---------- --------------- - - ------ I 
DISPOSITION: 

1---- - - - ---- ------ ---------- ------ - - ------ -------- - -------- ------1 
IGamma Analysis: I 
I Anal ys is status: No errors. (J L I 
I Ratio of Pu-239 414 to 129 keV line activities is above the limit of 2.50 I 
I Spectrum Validity Check engine has suggested data review. I 
1------ ------------------- -------- ------------------------------------------1 
DISPOSITION: 

1-- ---------------------------------------------------------------------------1 
I 
I 

Segment Data Review: 
segment: 1 OK 

I 
I 

I 
I 

I 
Segment: 2 OK 
Segment: 3 OK 

seg~~~i~um4tr::~r:;~o~a~~;~~s: OK 
1 f 

11:,(,·~,,-... tl~, 

,I 

I 
1 segment: 5 OK I 
I 
I 
I 
I 
1 

I 
I 

I 

Segment: 6 OK 
Segment: 7 OK 
Segment: B OK 
Segment: 9 Analysis Warnings:

Minimum transmission used. 
Segment: 10 OK 
Segment: 11 OK 
Segment: 12 OK 

""L 
(..10(. 

'''I ' rl ~II"\.II..... ,'sd
V. 

I 
I 
I 
I 
I
I 
I 

I Segment: 13 OK I 
/ Segment: 14 OK 1 
I Segment: 15 OK 1 
1 Segment: 16 OK 1 



'\----'---- ------------ - ------- ---- -------------- ---- ---- ---- --------- 1 
DISPOSITION: 

i----------- --------- --------------------\ 
\ Miscellaneous: Ii 
i 
1------ -------------- -------------------------------i 
DISPOSITION: 

1- _ --------------~~------ ---------------------- ---- ___________ 1 

,,,,.<C ,••". "'~ ""eo, t/,<I-O.-=.?___ 
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1---- ---

1-- -----

Assay Instrument: 
Analysis Method: 
Item ID: 

- ----I 
Radioassay Data Sheet I

------\ 

Engine Version: MMRes. Cmb. Vl.2 

SGS with Trans. Location:LLNL 
CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 
LL8S234331TRU Analysis Date: 5/5/2009 
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**************************** MGA Results **************************** 

MGA version; MGA V9.63H CI 

Measurement date = 5/5/09 Declared date = 5/5/09 
Low energy spectrum sensitivity ; 30.0% Total counts ~ 9.802E+005 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.3251 Cd g/cm2 = 2.1715 FWHM at 122 keV 605 eV 
QFIT = 1.12 PWHM at 208 keV = 737 eV 
NQFIT = 1.01 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to PU-241 Err % weight lErr % weight %Err 

Pu-238 0.000660 6.4 6.2 0.5935 8.5 0.06185 6.19 0.06732 6.74 
PU-239 1.000000 0.0 2.0 899.6298 5.9 93.74940 0.26 93.67220 0.26 
Pu-240 0.064609 4.3 4.0 58.1243 7.0 6.05707 3.98 6.05714 3.98 
PU-241 0.001112 5.7 5.2 1.0000 0.0 0.10421 5.50 0.17592 9.28 
Pu-242 (New alg. ) 0.2635{ 12) 0.02746 ( 12) 0.02743 ( 11) 
Am··241 0.003626 2.7 1.9 3.2624 5.9 0.33997 2.57 0.34521 2.61 

Pu-240 effective (meas. date) 6.259 +1- 4.29% 
Am-241 separated about 30.224 +/- 0.828 years ago 
Am/Pu-241 weight ratio = 3.26236 +1- 5.56% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didnlt converge: results may be suspect. 

Notes : * ~ Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

(, - ?-cf}Date:Reviewed by: 
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------------- ----------------- ---------------- ---------------- --I 

NDA 2000 Assay Report

I ---------------- ----------------- ----------------- ----------------1 
1 

************************* Item Information ************************ 

Item ID: LL85234314TRU Count Sequence Number: 378 
Operator: RHWM2\RHWM 
Assay Start: 5/5/2009 11:25:29 AM 
Description 1 ~ LL85234314TRU 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Luci te 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 83.6 kg Net: 59.8 kg 
container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.290 kg /1 

************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 

~-J-07 
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1------------- ------------------ -----------------1 
1 segment 1 Results 
1---- ------------------ - 1 

Segment: 1 Detector: DETOI position: 1 
C:\Canberra\l!DA2k\Data\00000378_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POOl_S001 

Acquisition Start: 5/5/2009 11:26:31 AM 
Elapsed Live Time: 119.33 sec Elapsed Real Time: 120.00 Sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136. 00 0.015 +/- 0.0027 
SE-75 264.66 0.029 +/- 0.0007 
SE-75 279.54 0.032 +/ 0.0009 
SE-75 400.66 0.041 +/- 0.0013 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:25 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

99.96 81 90 1.12 201.70 S.13SE-00S 20.53 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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---------------- ---------------- --------------- - -------------1 
Segment 2 Results I 

---------------- ---------------- ----------------- .. ------------- I 

Segment, 2 Detector: DET01 Posi tion: 2 
C,\Canberra\NDA2k\Data\00000378_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/5/2009 11:29:43 AM 
Elapsed Live Time: 119.31 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

calibration Description: 55 Gal Gal v 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.071 +/- 0.0059 
SE-75 264.66 0.146 +/- 0.0027 
SE-75 279.54 0,152 +/- 0.0031 
SE-75 400.66 0,193 +/ .. 0.0040 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:28 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

99.87 216 127 1. 29 201,52 1.452E-004 10.29 
152.92 Y 117 79 1. 09 307.51 2.032E-004 14.50 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y = Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3; 
There are not enough peaks to do the calculation 

Absorption correction model; FULL 
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-- ---------------------------1 
Segment 3 Results 1 

------------------------- -I 
Segment: 3 Detector: DETOl Position: 3 
C:\Canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P003_S003 

Acquisition start: 5/5/2009 11:32:54 AM 
Elapsed Live Time: 119.26 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.B 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.057 +/- 0.0056 
SE-75 264.66 0.129 +/- 0.0024 
SE-75 279.54 0.131 +1- 0.0027 
SE-75 400.66 0.173 +/- 0.0037 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:31 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

99.90 198 190 1. 26 201.58 1.346E-004 12.47 
153.03 Y 106 107 0.85 307.74 2.0B1E-004 17.24 
558.65 15 6 1.30 1118.30 1.388E-004 35.87 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model; FULL 
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1- -----.---------- -------------1 
1-------------

Segment 4 Results 
1 

Segment: 4 Detector: DETOI Posi tion: 4 
C:\Canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/5/2009 11:36:06 AM 
Elapsed Live Time: 119.22 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

75 136.00 0.049 +/- 0.0048 
SE-75 264.66 0.094 +/- 0.0018 
SE-75 279.54 0.098 +/- 0.0021 
SE-75 400.66 0.135 +/- 0.0030 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:35 PM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

99.91 478 314 1.14 201.59 8.537E-005 7.19 
152.72 Y 196 170 1.09 307.12 2.214E-004 12.17 

Reference Peak correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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i------------- ---------------------- ------------------ --- -------1 
1 Segment 5 Results 
1-------------- ---------------- ------------------- -------1

1 

Segment: 5 Detector: DETOl Position: 5 
C:\canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P005_S005 

Acquisition Start: 5/5/2009 11:39:17 AM 

Elapsed Live Time: 119.00 sec Elapsed Real Time: 120.00 sec 


********************* 

calibration Description: 
Calibration Date: 

Nuclide 

75 
SE-75 
SE-75 
SE-75 

Transmission Results 

55 Gal Galv 23.8 1.75" 
3/16/2009 1:39:35 PM 

Energy 

136.00 
264.66 
279.54 
400.66 

************************** 

Transmission Ratio 

0.048 
0.095 
0.101 
0.134 

+/- 0.0049 
+/- 0.0018 
+/- 0.0022 
+/- 0.0030 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:38 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak 
(keV) Area counts (keV) centroid 

59.58 y 664 231 1.09 121.00 
99.91 1176 648 1.27 201.59 

129.34 Y 200 247 1.10 260.40 
152.79 Y 461 274 1.27 307.26 

M 203.46 Y 49 132 0.88 408.51 
m 208.07 Y 98 123 0.88 417.72 

311.81 Y 48 79 1.15 625.03 
333.05 53 100 1.12 667.47 
344.86 38 86 1.10 691.07 
374.96 Y 163 51 1. 59 751.23 
392.97 53 23 1. 46 787.21 
413.69 Y 191 16 1. 34 828.61 

Peak Net Area Fit 
Efficiency %Uncert. 

4.805E-005 5.20 
1.260E-004 4.44 
1. 667E-004 13.07 
1.902E-004 7.12 
2.110E-004 21.20 1. 09 
2.113E-004 13.94 
1.911E-004 31.66 
1. 845E-004 32.53 
1.808E-004 41.61 
1. 715E-004 10.45 
1.660E-004 19.38 
1.603E-004 7.95 

Reference peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region~ 

m Other peak in a multiplet region 
F Fitted singlet 
? -Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.90E-OOl +- 5.77E-002 1.14E-OOl +- 7.87E-003 

Beta: 2.56E+OO2 +- 2.8BE+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 6.79E-002 +- 9.32E-003 
203.55 1.47E 001 +- 3.13E-002 
375.05 2.19E-001 +- 2.32E-002 
413 . 71 2.9IE-OOl +- 2.39E-002 
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1------------ ------------------------------ --------------------1
I Segment 6 Results 
1----------- ------- --------------------  ----------------------1 
Segment: 6 Detector: DET01 Posi tion: 6 
C:\Canberra\NDA2k\Data\00000378 CNTROOOI DCAT0002_PROCOOAG_ANLZ0003 P006_S006 

Acquisition Start: 5/5/2009 11:42:28 AM 
Elapsed Live Time: 118.25 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 L 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 0.062 +/- 0.0059 
SE-75 264.66 0.123 +/- 0.0023 
SE-75 279.54 0.129 +/- 0.0027 
SE-75 400.66 0.168 +/- 0.0036 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:41 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 3843 589 1.17 121. 04 1.300E-D06 2.15 
M 94.86 512 1077 1.69 191.50 6.8HE-00S 5.88 l1.02 
m 99.48 Y 3141 1767 1. 70 200.74 8.503E-00S 2.00 
m 103.51 Y 1203 1425 1.71 208.79 9.990E-005 3.06 

l11.30 168 1037 1. 53 224.35 1. 284E-004 30.87 
M 125.19 Y 273 550 1.11 252.10 1. 740E-004 8.00 2.78 
m 129.42 Y 1340 516 1.12 260.56 1.859E-004 3.10 

152.81 Y 428 545 1.18 307.31 2.371E-004 9.50 
M 203.71 Y 303 349 1.11 409.02 2.658E-004 7.27 1.83 
m 208.12 Y 573 367 1.12 417.83 2.6S1E-004 4.85 

311.84 Y 201 162 0.94 625.09 2.200E-004 12.03 
M 332.82 Y 472 148 1. 28 667.02 2.l10E-004 12.83 1.03 
m 335.87 Y l11 179 1.28 673 .10 2.097E-004 16.67 

345.04 394 178 1.37 691. 44 2.060E-004 7.22 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 375.08 Y 1158 127 1. 29 751. 47 1. 947E-004 3.10 1. 37 
m 380.18 247 79 1. 30 761.65 1. 930E-004 6.44 
m 382.76 219 66 1. 30 766.82 1. 921E-004 6.82 

392.85 386 84 1.66 786.97 1.887E-004 6.47 
413.74 Y 1132 63 1.43 828.72 1.82SE-004 3.37 
422.48 61 70 1.45 846.18 1.801E-004 25.66 
451.43 116 28 1. 42 904.03 1.728E-004 11.80 
510.69 66 16 1. 05 1022.46 1. 605E-004 15.64 
662.57 Y 36 13 1. 75 1325.95 1. 388E-004 22.58 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 01 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.67E+OOO +- 1.32E-OOI 6.72E-00I +- 1.84E-002 

Beta: 2.46E+002 +- 1.1SE+OOI Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 4.09E 001 +- 2.25E-002 
203.55 7.18E-OOI +- 5.75E-002 
375.05 1.37E+OOO + 5.04E-002 
413.71 1.S2E+OOO +- 6.0SE-002 
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1------------------- --------------------------------- --------------1 
1 Segment 7 Results 1 

1------------ ---------------------------- ------------------1 
Segment: 7 Detector, DETOI Position, 7 
C:\Canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start, 5/5/2009 11,45,39 AM 

Elapsed Live Time, 117.99 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1,39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 0.140 +/- 0.0087 
SE-75 264.66 0.263 +/- 0.0047 
SE-75 279.54 0.271 +/- 0.0052 
SE-75 400.66 0.328 +/- 0.0064 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33,44 PM 

peak Analysis From Channel, 80 to Channel, 6192 

Peak Search Sensitivity, 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

y59.59 5286 844 1. 07 121.03 3.131E-006 1. 93 
M 99.66 Y 4060 1394 1. 63 201.09 1.120E-004 6.31 17.46 
m 103.58 Y 1457 2053 1.64 208.93 1.295E-004 5.27 

111.16 425 1030 1.69 224.08 1.633E-004 12.18 
M 125.31 Y 285 697 1.12 252.35 2.20SE-004 10.29 0.46 
m 129.39 Y 1694 561 1.12 260.50 2.347E-004 6.07 
M 148.54 Y 105 486 1.03 298.77 2.912E-004 18.44 L96 
m 152.82 Y 641 641 1.04 307.32 3.009E-004 5.05 

171. 34 122 499 0.94 344.33 3.290E-004 28.64 
M 203.64 Y 408 459 L07 408.87 3.386E-004 6.04 0.46 
m 208.04 Y 688 370 L08 417.68 3.373E-004 4.44 

311.86 Y 199 187 1.21 625.13 2.612E-004 12.50 
M 332.84 Y 526 154 1. 33 667.06 2.4S9E-004 11.18 0.58 
m 335.83 y 165 154 1. 33 673.02 2.439E-004 13 _57 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 341.33 Y 74 153 1. 34 684.02 2.402E-004 19 .16 

m 345.04 493 138 1. 34 691. 44 2.378E-004 10.98 


368.26 Y 226 158 2.23 737.88 2.235E-004 11. 29 
M 375.06 Y 1397 139 1.25 751. 42 2.197E-004 2.88 1. 80 
m 380.17 282 99 1.25 761.64 2.169E-004 6.29 
m 382.81 219 88 1.26 766.92 2.155E-004 7.03 

392.93 511 88 1.63 767.13 2.103E-004 5.41 
413.71 Y 1327 58 1. 39 828.65 2.004E-004 3.11 
422.64 76 52 1.18 846.50 1. 965E-004 18.40 
451.47 185 31 1. 49 904.12 1. 953E-004 8.85 
662.38 Y 32 15 1.10 1325.57 1.399E-004 25.89 

Reference peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a multiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model; FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.98E+000 +- 1.S7E-001 B.05E-00I +- 2.12E-002 

Beta: 2.64E+002 + 1.42E+00l Alpha: 1.00E+00O +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 4.10E-00I +- 2.95E-002 
203.55 7.S8E-00I +- 4.89E-002 
375.05 1.47E+OOO +- 5.08E-002 
413.71 1. 62E+OOO +- 6.09E-002 
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I-~--------------- --------------------1 
1 Segment 8 Results 
1----------------- -------------------1 
Segment: 8 Detector: DETOI Position: 8 
C:\Canberra\NDA2k\Data\0000037B_CNTR0001_DCAT0002_PROCOOAG ANLZ0003 POOS S008 

ACquisition Start: 5/5/2009 11:48:51 AM 
Elapsed Live Time: 118.51 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 0.181 +/- 0.0098 
SE-75 264.66 0.327 +/- 0.0058 
SE-75 279.54 0.340 +/- 0.0064 
SE-75 400.66 0.398 +/- 0.0077 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:48 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 56.60 147 697 1. 03 115.05 6.056E-005 14.07 3.97 
m 59.60 Y 3180 720 1. 03 121.04 6.979E-005 4.52 
M 99.90 Y 4395 1033 1.17 201.58 1. 911E-004 4.36 4.57 
m 103.57 Y 595 1214 1.18 208.92 1. 999E-004 5.28 

129.39 Y 563 541 1.17 260.50 2.472E-004 7.50 
144.15 75 488 0.55 290.00 2.679E-004 46.27 
152.87 Y 992 449 1.15 307.42 2.788E-004 4.61 

M 203.65 Y 159 259 1.19 408.90 3.064E-004 9.87 2.13 
m 208.14 Y 295 300 1.20 417.87 3.067E-004 7.06 

311. 99 Y 98 139 1.29 625.39 2.744E-004 21.36 
332.94 Y 208 137 1. 08 667.26 2.640E-004 11.34 
345.08 211 87 1.21 691.51 2.580E-004 9.70 

M 375.07 Y 597 63 1.32 751.44 2.437E-004 9.14 0.67 
m 380.04 103 51 1.32 761. 38 2.414E-004 13.31 
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Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

m 382.69 
392.90 
413.75 
422.74 
451. 50 

Y 

94 
170 
533 

30 
58 

48 
45 
37 
31 
18 

1. 32 
1.59 
1.44 
0.85 
1.43 

766.68 
787.07 
828.73 
846.70 
904.17 

2.402E-004 
2.356E-004 
2.265E-004 
2.22BE-004 
2.114E-004 

13 .32 
9.88 
4.84 

34.35 
17.10 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.1SE+000 +- B.BlE-002 2.07E-001 +- 9.63E-003 

Beta: 2.79E+002 +- 1.75E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 1.29E-001 +- 1.09E-002 
203.55 3.26E 001 +- 3.3lE-002 
375.05 5.65E-OOI +- 5.26E-002 
413.71 5.7SE-OOI +- 2.99E-002 
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-----------------------------------------------------------------------1 
Segment 9 Results 1 

-----------------------------------------------------------------------1 

Segment: 9 Detector: DET01 Posi tion: 9 
C:\Canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P009 S009 

Acquisition Start: 5/5/2009 11:52:21 AM 
Elapsed Live Time: 118.95 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.119 +/- 0.0075 
SE-75 264.66 0.210 +/- 0.0038 
SE-75 279.54 0.222 +/- 0.0043 
SE-75 400.66 0.276 +/- 0.0055 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:51 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.59 y 1419 347 1. 02 121.02 8.642E-006 3.45 
99.91 3432 762 1.16 201. 59 1.306E-004 2.34 

152.82 Y 864 215 1.12 307.32 2.516E-004 4.36 
413.73 35 11 1.15 828.71 2.053E-004 22.13 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

****************** 
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--------------1I Segment 10 Results 
1------- I 
Segment: 10 Detector: DET01 position: 10 
C;\Canberra\NDA2k\Data\00000378_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P010_S010 

Acquisition Start: 5/5/2009 11:55:33 AM 

Elapsed Live Time: 119.08 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.252 +/ 0.0106 
SE-7S 264.66 0.356 +/- 0.0063 
SE-7S 279.54 0.367 +/ 0.0069 
SE-7S 400.66 0.417 +/- 0.0080 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 6/3/2009 1;33:54 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 753 265 1.12 121. 05 5.279E-006 4.93 
99.90 2260 477 1.21 201.57 1.370E-004 2.76 

152.86 Y 634 170 1.07 307.41 3.648E-004 5.10 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-----------------------------------------------------------------------1 
1 Segment 11 Results 1 
1-----------------------------------------------------------------------1 

Segment: 11 Detector: DETOl Position: 11 
C:\Canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 POll SOlI 

Acquisition Start: 5/5/2009 11:58:44 AM 
Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.077 +/- 0.0060 
SE-75 264.66 0.144 +/- 0.0026 
SE-75 279.54 0.151 +/- 0.0030 
SE-75 400.66 0.187 +/- 0.0039 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:33:57 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.70 y 659 192 1. 04 121.24 3.586E-006 5.07 
99.92 1824 416 1.17 201.61 1.027E-004 3.06 

152.89 Y 517 132 1. 20 307.45 2.51lE-004 5.58 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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Segment 12 Results I
-I 

Segment: 12 Detector: DETOI position: 12 
c:\canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P012_S0I2 

Acquisition Start: 5/5/2009 12:01:55 PM 

Elapsed Live Time: 119.17 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 0.109 +/- 0.0073 
S11-75 264.66 0.200 +/- 0.0036 
SIl-75 279.54 0.209 +/- 0.0040 
SIl-75 400.66 0.254 +/- 0.0051 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:34:01 PM 

Peak Analysis From Channel: 80 to Channel: 9192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.62 Y 1298 230 1.03 121.08 1.316E-004 3.44 
99.91 1595 387 1 16 201.59 1.723E-004 3.27 

152.89 Y 511 124 1.27 307.47 2.360E-004 5.57 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---------------------------------- ---------------------------------1 
1 Segment 13 Results 
1----------------------------------- ------------------------------1 
Segment: 13 Detector: DET01 posi tion: 13 
c:\canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 5/5/2009 12:05:06 PM 
Elapsed Live Time: 119.21 sec Elapsed Real Time: 120.00 sec 

********************* Transmissi.on Results ************************** 

calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.248 +/- 0.0105 
SE-75 264.66 0.354 +/- 0.0063 
SE-75 279.54 0.365 +/- 0.0068 
SE-75 400.66 0.419 +/- 0.0080 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 
Peak Analysis From Channel: 
Peak Search Sensitivity: 

1:34:04 PM 
80 to 

3.00 
Channel: 8192 

Energy 
(keV) 

ID Net Peak 
Area 

continuum 
Counts 

FWHM 
(keV) 

Peak Peak 
centroid Efficiency 

Net Area 
%Uncert, 

Fit 

59.63 
99.88 

152.86 
374.94 

y 

Y 

1003 
1066 

272 
13 

187 
322 
113 

7 

0.93 
1. 30 
1.12 
0.72 

121.11 
201.54 
307.40 
751.18 

1. 503E-004 
2.305E-004 
3.004E-004 
2.512E-004 

3.88 
4.08 
B.40 

39.99 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- ---------- --- ---------- ------ ---------------------------- -I 
1 Segment 14 Results 1 

1--- -- --- --------- ------- --- --- ----------------------------------1 
Segment: 14 Detector; DET01 Position; 14 
C:\Canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start; 5/5/2009 12:08:18 PM 

Elapsed Live Time: 119.30 sec Elapsed Real Time: 120.00 seC 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1;39;35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.393 +/- 0.0141 
SE-75 264.66 0.548 +/- 0.0098 
SE-75 279.54 0.552 +/- 0.0102 
SE-75 400.66 0.618 +/ 0.0116 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 6/3/2009 1:34:07 PM 

Peak Analysis From Channel; 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 264 101 0.99 121. 06 6.155E-006 8.30 
99.89 313 165 1.19 201.56 1. 734E-004 8.32 

152.94 Y 93 71 1.11 307.57 4.072E-004 16.99 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region~ 

m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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------- ---------- --------------------- ----------------- --- --------1 

1 Segment 15 Results 1 


1----- -------------- ---------- ---------------------------------------1 
Segment: 15 Detector: DETOI Position: 15 
C:\Canberra\NDA2k\Data\0000037B_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI5_S015 

Acquisition Start: 5/5/2009 12:11:29 PM 

Elapsed Live Time: 119.32 seC Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23. B 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.501 +/- 0.0165 
SE-75 264.66 0.654 +/- 0.0118 
SE-75 279.54 0.668 +/- 0.0124 
SE-75 400.66 0.710 +/ 0.0134 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:34:10 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.55 Y 72 65 1.08 120.95 5.737E-006 19.69 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1- ---------------------------- -- --.-------------- -- --·---------1 
[ Segment 16 Results 
1---------------------------------------------------- ---------------[

1 

Segment: 16 Detector: DET01 Position: 16 
C:\Canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/5/2009 12:14:40 PM 

Elapsed Live Time: 119.32 sec Elapsed Real Time: 120.00 sec 


------,-
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23. B 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 
~'---

SE-75 136.00 0.565 '+/- 0.0179 
SE-75 264.66 0.716 +/- 0.0129 
SE-75 279.54 0.723 +/- 0.0134 
SE-75 400.66 0.765 +/- 0.0145 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:34:15 PM 

Peak Analysis From Channel: 80 to Channel: B192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

1291.81 12 2 1. 02 2583.35 6.534E-005 34.63 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? -Adjacent peak noted 

Errors quoted at 1.000 sigma 



Self Absorption Report for LL85234314TRU 6/3/2009 page 33 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- ------ ------ ------ -----------------------------------------------1 
1 Sum of Segment NID Results 1 

Category: Segmented I11---- ------ ------ ------------- --------------------- ---------------1 

c:\Canberra\NDA2k\Data\0000037S_CNTR0001_DCAT0002_PROCOOAK.CNF 

.**************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.30E+OOO +- 2.30E-OOl O.OOE+OOO +- O.OOE+OOO 

Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 0 


Energy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) 9 


n on < 4.61SE-002 +/- 2.3% < 7.718E-007 < 2.128E-01S 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 4.S36E-002 +/- 2.3% < 7.586E-007 < 7.167E-012 
Al-26 < 5.092E-002 +/- 18.0% < 8.514E-007 < 2.678E-006 
K-40 < 4.330E-00l +/- 5.6% < 7.241E-006 < 6.755E-002 
Co-57 < 7.838E-002 +/- 3.6% < 1.311E-006 < 9.170E-012 
Co-GO < 5.879E-002 +/- 2.0% < 9.832E-007 < 5.156E 011 
Se-75 < 5.823E-002 +/ 1. 9% < 9.737E-007 < 4.006E-012 
Kr-85 < 7.260E+OOO +/ 3.6% < 1.214E 004 < 1.829E-008 
Sr-90 1. 300E-00l +/- 17.2% 2.l73E-006 9.423E-010 
Sb-12S < 7.913E-002 +/- 2.1% < 1.323E-006 < 7.6128-011 
Ba-133 < 5.7S9E-002 +/- 1.7% < 9.630E-007 < 2.27S£-010 
Cs-134 < 2.415E-002 +/- 2.1% < 4.038E-007 < 1. 842E-Oll 

? 	 Cs -13 7 1.3001l-001 +/- 17.2% 2.173E-006 1. 482E -009 
Eu-1S2 < 8.834E-002 +/ 3.7% < 1.477£-006 < 4.965E-010 
Eu-154 < 9.6708-002 +/- 2.1% < 1. 617E- 006 < 3.6268-010 
Ho-166m < 3.884E-002 +/- 2.3% < 6.495E-007 < 2.160E-008 
Bi-207 < 2.248E-002 +/- 2.8% < 3.759E-007 < 4.091E-010 
Pb-210 < 6.558E+003 +/- 309.7% < 1.097E-001 < 8.S261l-00S 
Ra-226 < 4.931E-002 +/- 2.1% < 8.245£-007 < 4.9318-008 
Ac-227 < 1. 998E-001 +/- 8.3% < 3.341E-006 < 2.737E-009 
Th-230 < 9.534E+OO1 +/ 8.6% < 1.S94E-003 < 4.672E-003 
Pa-231 < 1.2058+000 +/- 11.2% < 2.014E-005 < 2.518E-005 
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Th-232 < 8.261E-002 +/ 2.0% < 1.381E-006 < 7.443E-001 
U-232 < 8.S73E-002 +/ 2.1% < 1.434E-006 < 3.969E-009 
U-233 < 7.113E+OO2 +/ 2.9% < 1.189E-002 < 7.2SSE-002 
Pa-234 < L 632E-001 +/- 12.3% < 2.729E-C06 
Pa-234m < 2.351E+OO2 +/ 2.4% < 3.932E-003 
U-234 < O.OOOE+OOO +/ O.O%- < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.231E-002 +/ 2.6% < 1.042E-006 < 2.848E-002 
Np-237 1.333E+OOO +/ 8.1% 2.230E-OOS 1.867E-003 
Pu-238 S.390E+OO5 +/ 2.3% 9.013E+OOC 3.115E-002 
U-238 < 5.140E+00O +/ 2.4% < 8.59GE-005 < 1.51lE+OO1 
Pu-239 4.S90E+005 +/ 3.2% 7.675E+OOO 7.29BE+OOO 
Pu-239B < 5.816E+003 +/- 6.1% < 9.726E-002 < 9.246E-002 
U-239 < 4.S36E+OO4 +/ 368.5% < 7.585E-001 
Pu-240 < 5.763E+OO3 +/- 14.2% < 9.637E-002 < 2.507E-002 
Am-241 3.078E+OO4 +/ 17.0% S.14GE-OOl 8.863E-003 
Am-24lB 3.458E+OO4 +/ 6.4% S.782E-OOl 9.958E-003 
Pu-24l 4.389E+OO4 +/ 18.7% 7.340E-001 4.223E-004 
Pu-241B 2.439E+005 +/ 3.4% 4.078E+OOO 2.346E-003 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.357E-001 +/ 1. 9% < 3.942E-006 < 1.167E-006 
Cm-243 < 2.432E-001 +/ 3.4% < 4.066E-006 < 4.669E-009 
Cm-244 < 2.539E+OO4 +/ 14.1% < 4.246E-001 < 3.098E-004 
Cm-245 < 3.744E-001 +/ 7.7% < 6.261E-006 < 2.1S3E-006 
Cm-247 < 4.863E-002 +/- 8.7% < 8.132E-007 < 5.204E-004 
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Nuclide Total Activity %Error 
(uCi) 

< 4.707E-002 +/ 3. 
Cf-2S1 < 2.104E-001 +/ 5.7% 

concentration 
(uCi/g) 

< 7.872E-007 
< 3.S18E-006 

? : Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* = Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

< 
< 

Mass 
g 

1.139E-OOa 
1.315E-007 
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Radioassay Data Sheet 

Engine version: TMU Gamma 

Assay Instrument: SGS with Trans, 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: LL85234314TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 59800.0 g 
Pu mass 7,87E+000 +
TRU Alpha Activity 3,3SE+000 +
TRU Activity Concentration 5.66E+004 +
Pu-239 Equivalent Activity 3.15E+000 +
Pu-239 FGE 7.35E+OOO +
Decay heat 1. 11E-OOl +

Activity 
Nuclide Mass Activity Uncert. 

g ci ci 

SR90 9,42E-OI0 1. 30E-007 3.56E-00S 
CS137 1.48E-009 1. 30E-007 3.56E-00S 
U233 <LLD <LLD O,OOE+OOO 
0234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 1,87E-003 1.33E-006 3,04E-007 
PU238 1,62E-001 2.80E+000 6.12E-001 
U238 <LLD <LLD O.OOE+OOO 
PU239 7,30E+000 4.59E-001 9.90E-002 
PU240 3.99E-OOI 9.17E 002 2.13E-002 
AM241 S,86E-00l 3,08E-002 8,40E-003 
PU241 1. 03E-002 1,07E+000 2.45E-001 
PU242 1.91E-003 7.5SE-006 1. 99E-006 

Date: 

ITR: Date: 

******************** 

1,5 

Location:LLNL 
Software Version
Analysis Date: 

: NDA 2000 V,4.0 
5/5/2009 

1,58E+000 g 
6.20E-001 Ci 
1,04E+004 nCi/g 
5.66E-001 Ci 
1,57E+00O g 
2.05E-002 W 

MDA 
Ci 

O.OOE+OOO 
4,34E-008 
7.11E-004 
O,OOE+OOO 
6.23E-008 
1,77E-007 
1.29E-002 
5.14E-006 
2,l1E-003 
4.22E-004 
5.68E-005 
4,93E-003 
O.OOE+OOO 

t:;-3-o~ 

, 4zJo'J
I 
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1------------- -------- -- ---------------- ---------------- -----------1
, 

l Summed Segment Spectra Results
I Category: Segmented
1-------------------------- ------- -- -- -- ------------- -- -- -I

1 

C,\Canberra\NDA2k\Data\00000378_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 118.80 sec Elapsed Real Time: 120.00 sec 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 1. 040E-001 +/- 1.0% < 1. 739E 006 < 4.795E-01S 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 2.443E-001 +/- 17.3% 4.08SE-006 3.860E-011 
Al-26 < 1.170E-00l +/- 6.7% < 1. 956E-006 < 6.153E-006 
K-40 < 1.253E+OOO +/ - 2.7% < 2.096E-OOS < 1.95SE-001 
Co-57 < 4.049E-001 +/- 1.5% < 6.770E-006 < 4.737E-011 
Co-60 3.031E-001 +/ 9.4% S.068E-006 2.658E-010 
Se-75 < 2.706E-001 +/- 1. 0% < 4.S2SE-006 < 1.862E-011 
Kr-85 < 3,755E+001 +/- 2,4% < 6,279E-004 < 9.463E-008 
Sr-90 < 1,114E-001 +/- 0,8% < 1.863E-006 < 8.075E-010 
Sb-125 < 3.530E-001 +/- 1. 3% < 5.903E-006 < 3.396E-010 
Ba -133 < 2,235E-001 +/- 0.8% < 3.737E-006 < 8,827E-OIO 
Cs-134 < 1. 056E- 001 +/- 0.7% < 1.766E-006 < 8.0S8E-Oll 

X 	 Cs-137 
Eu-152 < 3.755E-001 +/- 1.7% < 6.279E-006 < 2.110E-009 
Eu-154 < 4.485E-001 +/- 1.4% < 7.500E-006 < 1. 682E-009 
Ho-166m < 1.743E-001 +/- 1.5% < 2,915E-006 < 9.691E-006 
Bi-207 < 1.059E-001 +/- 0.7% < 1.771E-006 < 1.927E-009 
Pb-210 < 3.309E+003 +/- 11.3% < 5.533E-002 < 4.301&-005 
Ra-226 < 2.446E-001 +/- 1.3% < 4.090&-006 < 2.446&-007 
Ac-227 < 9.882&-001 +/- 6.2% < 1.652E-005 < 1. 354E-008 
Th-230 < 5.218E+002 +/- 6,2% < 8.725E-003 < 2.557E-002 
Pa-231 < 5,265E+000 +/- 11.1% < 6.604E-005 < 1.100E-004 
Th-232 < 4.095E-001 +/- 1. 8% < 6.849E-006 < 3.690E+000 
U-232 6.176E-001 +/- 22.0% 1.0DE-005 2.860E-008 
U-233 < 3.626E+003 +/- 1. 3% < 6.398E-002 < 3.903&-001 
Pa-234 < 5.927E-001 +/ - 12.1% < 9.911&-006 
Pa-234m < 7.791E+002 +/- 1. 5% < 1.303E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3,150E-001 +/ 1.7% < 5.267E-006 < 1. 440E- 001 
Np-237 1.663E+000 +/- 9.7% 2.761E-005 2.326E-003 
Pu-238 6.246E+00S +/- 3.2% 1. 045&+001 3.610&-002 
U-236 < 1. 166E+001 +/- 1. 6'1" < 1.949E-004 < 3.427E+001 
Pu-239 5.102E+005 +/- 2.9% 8.531E+000 8.111E+000 
Pu-239B < 2.975E+004 +/- 3.2% < 4.974E-001 < 4.729E-001 
U-239 < 8.097E+003 +/- 14.9% < 1,354E-001 

X 	 Pu-240 
Am-241 4.651E+004 +/- 17.1% 7.778E-001 1. 33 9E- 002 
Am-241B 3.629E+004 +/- 2.7% 6.068E-001 1.045E-002 
Pu -241 2.661&+005 +/- 8.6% 4.451E+00O 2.560E-003 
Pu-241B 2.974E+005 +/- 3.4% 4.973E+000 2.S61E-003 
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Pu-242 <: O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO <: O.OOOE+OOO 
Am-243 <: 1. 092E+000 +/ 1.1% <: 1.826E-005 <: 5.404E-006 
Cm-243 <: 1.126E+000 +/ 3.0% <: 1. 883E-005 <: 2.162E-008 
Cm-244 <: 1.208E+005 +/ 13 .9% <: 2.020E+000 <: 1.473E-003 
Cm-245 <: 1.989E+000 +/ 7.4% <: 3.326E-005 <: 1. 144E-005 
Cm-247 <: 2.057E-001 +/ 8.4% <: 3.440E-006 <: 2.201E-003 



NID/MDA Report for LL85234314TRU 6/3/2009 1:36:20 PM Page 40 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) 
 9 

Cf-249 < 1.796E-OOl +/ 3.1% < 3.003E-006 < 4.346E-OOS 
Cf -251 < 1.086E+OOO +/- 5.3% < 1. S16E-005 < 6.78SE-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* ; Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 B.IIE+OOO +- 2.37E-OOl 2.56E+OOO +- 3.SGE-002 

Beta: 2.30E+002 + 7.57E+OOO Alpha: 1.00E+OOO + O.OOE+OOO 
Number of energy lines used in correction! 4 

Energy Mass (g) 

129.30 1.47E+OOO +- 5.25E-002 
203.55 2.19E+OOO +- I.06E-OOI 
375.05 4.41E+OOO +- 8.6SE-002 
413.71 4.7SE+OOO + 1.OSE-OOl 
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******************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: LL85234314TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass Activity 
g Ci 

SR90 <LLD <LLD 
CS137 <LLD <LLD 
U233 <LLD <LLD 
U234 <LLD <LLD 
U23S O.OOE+OOO O.OOE+OOO 
NP237 2.33E--0O3 1.6GE-OOS 
PU238 1. aOE-OOI 3.12E+OOO 
U238 <LLD <LLD 
PU239 8.llE+OOO S.10E-OOI 
PU240 4.43E-OOI 1.02E-00I 
AM241 1. 34E- 002 4.6SE-002 
PU241 1.ISE-Q02 1. 19E+OOO 
PU242 2.12E-003 S.43E-006 

MEASURED 

59800.0 g 
8.7SE+OOO +
3.77E+OOO +
6.3lE+OO4 +
3.SlE+OOO +
8.17E+OOO +
1.24E-001 +

Activity 
Uncert. 

Ci 

O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
O.OOE+OOO 
3.90E-007 
6.79E-QOI 
O.OOE+OOO 
1.10E-OOI 
2.36E-002 
1.27E-002 
2.71E-OOl 
2.2lE-006 

******************** 

1.5 

Location:LLNL 
Software Version: NDA 2000 V.4.0 
Analysis Date: 5/5/2009 

1. 7 SE+OOO g 

6.89E-001 Ci 

1.1SE+004 nCi/g 

6.28E-OOI Ci 

1.7SE+OOO 
9 
2.2SE-002 w 

MDA 

ci 


O.OOE+OOO 

l.llE-007 

3,S3E-003 

O.OOE+OOO 

3.1SE-G07 

4.8SE-OO? 

S.SIE-002 

1.l7E-005 

9.02E-003 

1. 80E-003 

3.43E-OOS 

2.llE-002 

O.OOE+OOO 


Date :.-"'b'--.--=S=-.-"",o::"",f..-2_ 

Dat e : --"'C:'f-'4~k:.p(rf!-4--
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!----------------- ---------------------------------------- -------------- -- -I 
Automated Independent Technical Review

1- ______________________ __ ___________ __ ___________ _ 	 i
~ 	 ~ 

1 	
-- -- -- -----\ 

counter ID: SGS with Trans. count Type: Assay - 55 Gal Galv 23.8 

Container ID: LL8S234314TRU Assay Date: 5/5/2009 

Waste Matrix Code: 

Sequence Number: 378 


1----------- -- --	 -- -- -------- -----------1 
IData Combiner Analysis:

I Input combination 2: only Isotopics input data are valid. ~~ I 

I Source of results is undefined. 	 I 
1--	 -------- ---.----------------- --------------------------------- ----------1 
DISPOSITION: 

1----------------------- -------- ------------------------.-------- ----- -----1 
IMGA Analysis: 	 I 

! Note: The measured and declared isotopics are inconsistent. eD~ ! 
1---- -- -- -- --------.-- --------------------- -- -- ------------------------1 
DISPOSITION: 

1------ ------------------------------ -------- -------------------------------1 
IGamma Analysis: 1 

1 Analysis Status: No errors. ~~ 
i__ R::i~_O:_~~==~:_:=:_:~_==9_~=:_1~~e_:c:~~~:i=~_~:_:~~~=_:~=_~~~=: ~= _:~~~ _I 
DISPOSITION: 

1-------------- ----------- ---------------------------------------------------1 
! Segment Data Review: 
1 	 Segment: 1 OK 
I 	 Segment: 2 OK 

Segment: 3 OK I 
Segment: 4 OK 
Segment: 5 OK 
Segment: 6 OK 
Segment: 7 OK I 
Segment: 8 OK 
Segment: 9 OK: 	 I1 	 Segment: 10 OK 

Segment: 11 OK
I 	 1 
Segment: 12 OK1 

I Segment: 13 OK ! 
1 Segment: 14 OK 

Segment: 15 OK1 


1 Segment: 16 OK 

1-	 ------------------------------------ - -- I 
DISPOSITION: 

1 --------- ----------------- ------------------------------ -- -------------- 1 
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1---------------------------------- ---------1 
1 Miscellaneous: 
1 I 
I I
1---------- -- -I 
DISPOSITION: 

1------ -- ---- -- ---------- -- -- ----- ------- -- ---------- ----- -- -- ---I 

Date :_.00_-...;;;5,-_--,,0_74-__Expert Review by:---Lt",Q..~t4.f_:'=_I¥.llo~IJ..~4\_----
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,
I~ -~-~--~ -- ------; 

I Radioassay Data Sheet !I~------- .. -----------------1 
Engine Version: MMRes. Cmb. Vl.2 

Assay Instrument: SGS with Trans. Location:LLNL 

Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 

Item 1D: LL95234314TRU Analysis Date: 5/5/2009 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/5/09 Declared date = 5/5/09 
Low energy spectrum sensitivity = 30.0% Total counts = 5.452E+005 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.2500 Cd g/cm2 = 1.7341 FWHM at 122 keV 664 eV 
QFIT 2,07 FWHM at 208 keV 786 eV 
NQFIT = 1. 10 olt! 

Isotope analysis at 
Isotope Relative %. % Relative %* Meas, date Decl, date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0,022199 3.6 1.1 15.7210 9.6 2.05926 3.36 2,23576 3.65 
Pu-239 1.000000 0.0 3.4 708.1823 10.6 92.71796 0.49 92.46072 0.49 
Pu-240 0.054667 8.9 8,1 38.7139 15.0 5.06858 8.50 5.05874 8.49 
Pu-241 0.001412 7.5 6.6 1.0000 0.0 0.13092 7.46 0.22058 12.57 
Pu-242 (New alg. ) 0.1854 ( 15) 0.02427 ( 15) 0.02419 ( 14) 
Am-241 0.003875 4.9 3.2 2.7444 10.5 0.35931 4.77 0.36470 4.84 

Pu-240 effective (meas. date) 10.296 +/- 5.51% 
Am-241 separated about 29.446 +/- 1.250 years ago 
Am/Pu-241 weight ratio 2.74439 +/- 7.30% 

Messages: 

Lead x-rays detected. 
Efficiency curvature boundary reached. 
Poor quality-of-fit: results may be suspect. 

Notes : 	 * ~ Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 
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1---- ------------ -------- --- -------- -------------------------------1 
NDA 2000 Assay Report I

I--------------------- --- ---- -------- --- --------------------- --- -I 
************************* Item Information ************************ 

Item ID: LL85901401TRU Count Sequence Number: 379 
Operator: RHWM2\RHWM 
Assay Start: 5/5/2009 12:49:10 PM 
Description I: LL85901401TRU 
Description 2 ~ 

Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type; 55 Gal Galv 23.8 
Weight: Gross: 80.4 kg Net: 56.6 kg 
Container: Volume: 208.0 I Full: 100,0 % 
Density: 0.270 kg /1 

************************ System Configuration *********************** 

Counter: 8GS with Trans, 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Del ta: 51 mm 
Count Type: Assay - 55 Gal Galv 23,8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 

6- s-tJ~ 
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1------------- -------------- ------------------ ---- ----- -- ---- ----I 
I Segment 1 Results I
1----- -------------- ---- ---- --- ---- ---- ----------------------- --I 
Segment: 1 Detector: DET01 Position: 1 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P001_S001 

Acquisition Start: 5/5/2009 12:50:13 PM 

Elapsed Live Time: 118.13 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Gal v 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.048 +/- 0.0052 
SE-75 264.66 0.079 +/- 0.0016 
SE-75 279.54 0.081 +1- 0.0018 
SE-75 400.66 0.101 +/- 0.0024 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:01:35 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWllM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.56 y 5046 1690 1.16 120.96 3.128E-006 2.17 
129.35 Y 175 848 1. 30 260.43 1. 272E- 004 25.23 
208.01 Y 52 358 0.71 417.61 1.651E-004 54.48 
238.60 Y 295 266 1.09 478.74 1. 54 8E-004 9.97 
510.96 82 29 1. 80 1023.00 7.98SE-005 15.27 
583.25 Y 149 26 1. 37 1167.45 7.252E-005 9.94 
727.20 Y 25 8 0.70 1455.10 6.340E-005 26.50 

2615.28 62 2 2.25 5228.03 2.834E-005 13.30 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y ~ Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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.**************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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i --------- ---------- ------ -------- -------- --------- ------- -----1 
1 Segment 2 Results 11------- --------- ------- -------- -----------------------------------: 

Segment, 2 Detecton DET01 POSl tion, 2 
C,\Canberra\&'DA2k\Data\00000379_CNTR0001_DCAT0002_PROCo OAG_ANLZOO 03 P002_S002 

Acquisition Start, 5/5/2009 12,53:24 PM 

Elapsed Live Time, 115.35 sec Elapsed Real Time, 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date, 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.023 +/- 0.0054 
SE-75 264.66 0.052 +/- 0.0011 
SE-75 . 279.54 0.055 +/- 0,0014 
SE-75 400.66 0.071 +/- 0.0019 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on, 6/3/2009 3:01:39 PM 

Peak Analysis From Channel, 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59.55 Y 29580 5574 1.11 120.95 4.501E-005 1.31 
M 94.70 1496 4097 1. 46 191.18 1. 021E-004 6.79 10.30 
m 98.76 Y 5236 6320 1.47 199.30 1. 074E -004 4.72 
m 103.23 Y 2899 5505 1.47 208.22 1.129E-004 4.87 

111.18 708 3121 1.48 224.11 1. 217E- 004 12.47 
M 125.37 Y 540 2101 1.05 252.47 1,344E-004 8.98 1.20 
m 129.35 Y 3345 1975 1. 05 260.42 1. 373E-Q04 5.96 
M 203.60 Y 462 1000 L09 408.79 1.668E-004 6.50 1. 32 
m 208.06 1312 855 1.10 417.71 1. 669E-004 3.39 

238.62 Y 390 739 1.20 478.78 1.651E-004 12.14 
311.81 Y 215 364 1.44 625.04 1. 516E- 004 15.61 

M 332.75 Y 405 227 1.21 666.87 1.466E-004 5.94 1.85 
m 335.79 Y 153 297 1.21 672.96 1.459E-004 11,03 

344.99 349 295 1.14 691.34 1.437E-004 9.38 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (kev) centroid Efficiency %Uncert. 

M 375.06 Y 998 231 1.27 751.43 1. 365E-004 3.48 0.87 
m 380.17 228 174 1.28 761. 63 1.353E-004 7.43 
m 382.78 197 156 1.28 766.85 1.347E-004 8.06 

392 . 85 399 146 1. 53 786.97 1.324E-004 7.23 
413.75 Y 950 90 1.37 828.73 1.2B3E-004 3.83 
422.76 94 73 1.85 846.75 1.267E-004 18.30 
451. 41 135 57 1.18 903.99 1.219E-004 12.87 
510.83 93 56 1. 75 1022.73 1. 129E-004 17.03 
583.13 Y 225 18 1.59 1167.21 1. 037E-004 7.61 

M 721.80 Y 28 13 1. 28 1444.31 9.042E-005 38.23 0.63 
m 727.12 Y 38 14 1. 28 1454.94 9.001E-005 36.12 

860.69 Y 36 7 1.12 1721. 86 8.136E-OOS 20.52 
2615.82 103 2 2.19 5229.11 8.834E-005 10.47 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.04 +/- 0.01 

Y Peak Identified by NID 

M = First peak in a multiplet region 

m = Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.93E+OOO +- 1.13E-OOI 1.69E+OOO +- 4.37E-002 

Beta: 3.7SE+OO1 +- 1. S8E+OOI Alpha: 1.00E+00O +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1. 3 BE+OOO +- 1.19E-OOl 
203.55 1.74E+OOO +- 1.21E-OOl 
375.05 1.69E+OOO +- 6.67E-002 
413.71 1.81E+OOO +- 7.92E-002 



segment Results Report for LL85901401TRU 6/3/2009 3:08:40 PM Page 6 

I~----~ -~~--~--------~--~---~----~~-- -~--~-- -~-~~~---~----- -~~---- ~, 
I segment 3 Results 1 
1--- ------ -----------~~-- -~---~---~----- --~~--- ---~--~ -~~I 

segment: 3 Detector: DET01 Posi tion: 3 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/5/2009 12:56:36 PM 

Elapsed Live Time: 106.70 Sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.011 +/- 0.0005 
SE-75 279.54 0.012 +/- 0.0009 
SE-75 400.66 0.020 +/~ 0.0011 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Teat warnings *** 
Peak Fit Test failed: some peak's fit chi~square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 3:02:01 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.42 4059 16653 2.31 100.70 1.638E-005 5.72 
59.45 Y 118600 16256 1.13 120.75 2.576E~005 1.20 

M 94.68 5792 9804 1.41 191.15 6.055E-005 3.11 31.13 
r.l 98.66 Y 19531 13166 1.42 199.10 6.388E~005 2.43 
m 100.89 Y 2530 12485 1.42 203.55 6.56511-005 4.49 
m 103.19 Y 10373 10772 1. 43 208.15 6.742E-005 2.51 
M 111. 06 4619 7378 1.69 223.88 7.296E-005 2.26 19.14 
m 115.03 Y 3878 13388 1.70 231.81 7.545E-005 2.68 
M 125.26 Y 2183 5192 1. 06 252.25 8.093E-005 3.38 7.72 
m 129.31 Y 13396 4778 1. 06 260.34 8.27511 005 1.50 
M 144.17 726 3716 1.16 290.03 9.651E~005 22.37 0.75 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency 'lrUncert. 

m 146.32 Y 641 3637 1.16 294.34 9.884E-005 22.97 
m 148.54 Y 1323 3934 1.17 298.78 1. OllE-004 20.36 

171.39 390 3124 1.17 344.43 1.167E-004 24.44 
195.86 410 2722 1.11 393.33 1. 244E 004 22 .36 

M 203.55 Y 2021 2247 1.15 408.69 1.256E-004 4.67 0.92 
m 207.99 Y 5204 2282 1.16 417.57 1. 260E-004 3.91 

238.S9 Y 422 1591 1.23 478.71 1.261E-004 17.02 
255.30 352 1253 1. 48 512.12 1.244E-004 18.08 
267.51 Y 111 948 1.10 536.51 1. 229E-004 45.80 

M 297.66 149 835 1. 04 596.75 1.190E 004 39.85 1.47 
m 300.16 Y 138 832 1.04 601.74 1.186E 004 39.30 

311.80 Y 753 837 1.31 625.01 1.168E-004 7.55 
M 320.98 137 601 0.61 643.36 1. lS3E-004 43.86 1. 98 
m 324.09 202 1089 0.61 649.58 1.147E-004 22.63 
M 332.72 Y 1739 743 1. 30 666.82 1.132E-004 2.95 2.04 
m 335.63 Y 751 763 1.30 672.62 1. 127E- 004 4.67 
m 341.20 Y 238 708 1.31 683.76 1.117E 004 10.38 
m 344.97 1581 722 1.31 691. 30 1. 110E-004 3.04 

368.0S Y 512 703 2.64 737.42 1.068E-D04 10.29 
M 374.99 Y 4lS8 S16 1.31 751.28 1. 055E-004 1. 99 3.85 
m 380.04 829 42S 1. 32 761.37 1. 046E-004 4.16 
m 382.72 699 379 1.32 766.73 1. 041E-004 4.53 

392.84 1327 414 1.SS 786.95 1.023E-004 4.17 
413.66 Y 3726 259 1.40 828.S5 9.908E-OOS 2.22 
422.50 249 193 1.16 846.23 9.786E-OOS 11. 71 
451.40 490 III 1. 51 903.97 9.406E-005 6.21 
583.12 Y 163 44 1.62 1167.18 8.040E-005 10.89 
662.30 Y 180 36 1.53 1325.41 7.45SE-005 9.84 
721.83 Y 112 29 1. 92 1444.38 7.103E-005 13 .33 
860.67 Y 17 11 0.87 1721. 82 6.494E-005 42.43 

2615.62 100 0 1.64 5228.71 5.303E-005 10.12 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.13 +/ 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 9.24E+OOO +- 1.73E-00l 

Beta: -1.17E+OOl +- 1.35E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 


Energy Mass (g) 
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1---------------------
Segment 4 Results 

1----------------------
Segment: 4 Detector: DET01 position: 4 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/5/2009 12:59:48 PM 
Elapsed Live Time: 101.53 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.025 +/ 0.0008 
SE-75 279.54 0.028 +/- 0.0013 
SE-75 400.66 0.042 +/ 0.0016 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 3:03:00 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.45 5706 23250 2.23 100.77 1.757E-007 5.15 
59.43 Y 172676 22384 1.15 120.69 1. 465E-006 1.21 

M 94.66 Y 8526 12896 1.46 191.10 3.494E-005 2.87 43.00 
m 98.62 Y 28362 18753 1.46 199.02 4.103E-005 2.30 
m 100.88 Y 3959 16399 1.47 203.53 4.4S5E-005 3.86 
m 103.17 Y 15474 lS420 1.47 208.11 4.S12E-005 2.34 
M 111. 08 Y 6737 8077 1. 20 223.92 6.014E-00S 2.60 31. 01 
m 114.41 Y 4613 9291 1.21 230.58 6.496E-OOS 3.03 
m 116.07 Y 3864 8921 1.21 233.89 6.729E OOS 3.12 
m 120.14 Y 590 8137 1.22 242.02 7.273E-005 11.59 
m 125.23 Y 4137 7393 1.22 252.20 7,901E-005 2.91 



Peak Analysis Report for LL85901401TRU 6/3/2009 3:08:41 PM Page 10 

Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %uncert. 

m 129.27 Y 20010 6376 1.23 260.27 8.351E-005 2.07 
M 144.19 Y 1144 4361 1.15 290.08 1.147E-004 5.68 1.43 
m 146.20 Y 841 5385 1.15 294.09 1. 191E-004 7.18 
m 148.53 Y 1736 5268 1.16 298.75 1.239E-004 4.25 
M 160.80 Y 1067 5368 1.68 323.27 1.434E-004 25.35 2.87 
m 164.56 Y 712 6624 1. 68 330.78 1.479E-004 23.36 

171.29 Y 685 3960 1. 51 344.24 1.546E-004 16.76 
195.67 Y 553 3691 1.17 392.95 1. 673E-004 20.47 

M 203.50 Y 2743 3053 1.16 408.59 1.686E-004 2.77 3.52 
m 207.97 Y 7435 3049 1.16 417.54 1.688E-004 1. 79 

255.34 Y 294 1667 1.13 512.18 1. 601E-004 25.32 
267.48 Y 132 1582 1.14 536.44 1. 563E- 004 55.52 
311.77 Y 1253 1191 1. 29 624.95 1. 417E-004 5.98 
323.96 Y 379 1062 2.94 649.31 1. 375E-004 16.26 

M 332.70 Y 2520 1003 1. 31 666.77 1. 346E-004 2.58 1.36 
m 335.54 Y 958 1071 1. 31 672 .45 1. 337E-004 4.33 
m 341.28 Y 308 944 1. 32 683.92 1. 319E-004 9.70 
m 344.93 Y 2256 1011 1. 32 691. 22 1. 307E-004 2.71 

368.30 Y 916 957 2.45 737.92 1.236E-004 7.49 
M 374.97 Y 6136 789 1. 34 751. 25 1. 217E-004 1. 80 4.13 
m 380.06 Y 1233 595 1.34 761. 41 1. 203E-004 3.53 
m 382.67 Y 1094 488 1. 34 766.63 1.196E-004 3.74 

392.85 Y 2145 530 1.52 786.97 1. 169E-004 3.34 
413.59 Y 5431 362 1.43 828.42 1.121E-004 2.01 
422.49 Y 349 403 1. 23 846.21 1.103E-004 12.50 
451.33 Y 684 175 1.32 903.83 1. 051E -004 5.71 
510.78 121 90 1.50 1022.63 9.644E-005 17.75 
583.05 130 43 1. 08 1167.05 8.8nE-005 13.31 
619.08 Y 61 35 1. 32 1239.04 8.606E-005 23.35 
639.83 Y 34 45 1. 01 1280.50 8.461E-005 40.63 
662.16 Y 223 57 1.59 1325.14 8.321E-005 9.76 
721. 95 Y 121 37 1.12 1444.61 8.003E-005 13.76 

2615.63 54 4 1.36 5228.73 3.656E-00S 16.91 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.20 +/ 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (9) 

Pu-239 1.22E+00I +- S.BIE-OOI 1.13E+001 +- 1.92E-001 

Beta: 2.22E+OOI +- 1.33E+001 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (9) 


129.30 1. 36E+00I +- 1.09E+OOO 
203.55 1.02E+OOI +- 3.56E-OOl 
375.05 1.16E+OOI + 3.10E-00I 
413.71 1.1BE+00I + 3.54E-00I 
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1----------- .------------- -------------- -.------------ -_·_------1 
1 Segment 5 Results 1
1------- --------------- -----.--------- -------------- ---_·_---------1 
Segment: 5 Detector: DET01 Posi tion: 5 
C:\Canberra\NDA2k\Data\00000379_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/5/2009 1:02:59 PM 

Elapsed Live Time: 103.21 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.027 +/- 0.0008 
SE-75 279.54 0.030 +/ - 0.0013 
SE-75 400.66 0.045 +/- 0.0016 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:04:02 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %uncert. 

49.55 6227 22831 2.18 100.96 1. 922E-005 4.63 
59.44 Y 170031 21662 1.13 120.72 2.793E-005 1.19 

M 94.65 Y 8038 11790 1.44 191.08 5.984E-005 2.83 37.06 
m 98.65 Y 25858 17151 1.45 199.07 6.290B-005 2.25 
m 100.88 Y 3396 15006 1.45 203.53 6.454B-005 4.04 
m 103.15 Y 14207 14116 1.46 20S.07 6.615E-005 2.31 
M 111.03 Y 6297 9320 1.51 223.82 7.127E-005 2.04 19.76 
m 114.79 Y 4151 15217 1. 51 231. 32 7.346B-005 2.75 
M 123.13 Y 373 5604 1.13 247.99 7.776E-OOS 19.03 2.10 
m 125.26 Y 2935 6055 1.14 252.25 ?872E-005 3.74 
m 129.28 Y 17882 4808 1.15 260.29 8.043E-005 2.43 
M 144.24 Y 982 3816 1.12 290.18 1.025E-004 14.76 0.38 
m 146.25 Y 862 4258 1.12 294.20 1. 05SE-004 14.65 
m 148.57 Y 1583 4678 1.13 298.83 1. 092E-004 13.15 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 161.04 Y 897 4399 1.53 323.76 1. 233E-004 28.49 2.23 
m 164.61 y 639 6441 1.53 330.89 1.264E-004 25.43 

171.31 Y 635 3585 1.03 344.27 1. 315E-004 16.91 
179.08 Y 253 3733 0.81 359.80 1.362E-004 43.54 
195.50 Y 374 2923 1.28 392.60 1. 432E-004 25.59 

M 203.50 Y 2548 2582 1.20 408.60 1. 454E- 004 4.50 0.66 
m 207.96 Y 6393 2307 1.21 417.51 1. 463E-004 3.86 

238.58 Y 209 1853 0.93 478.70 1.486E-004 37.41 
255.33 Y 391 1562 1.25 512.18 1.477E-004 18.84 
267.48 Y 217 1325 LOS 536.45 1. 465E-004 30.90 

M 297.29 Y 154 866 1.04 596.02 1.427E-004 46.68 0.73 
m 300.20 Y 184 762 1.05 601.84 1.421E-004 45.29 

311.75 Y 1006 1140 1.33 624.91 1. 399E-004 7.11 
M 332.67 Y 2258 715 1.34 666.71 1.355E-004 5.39 1. 60 
m 335.61 Y 963 692 1. 34 672.59 1. 349E-004 6.29 
m 341. 07 Y 294 748 1.35 683.50 1. 337E-004 10.85 
m 344.93 Y 2039 726 1. 35 691.21 1. 329E-004 5.27 

368.49 Y 826 737 1. 81 738.30 1.277E-004 7.20 
M 374.99 Y 5482 605 1. 32 751.28 1. 263E-004 1.84 3.92 
m 380.08 Y 1038 466 1.32 761. 46 1.252E-004 3.79 
m 382.73 Y 860 427 1.33 766.74 1. 246E-004 4.18 

392.85 Y 1873 433 1.49 786.96 1.22SE-004 3.46 
413.64 Y 4799 289 1.42 828.52 1.186E-004 2.05 

M 422.45 Y 378 149 1.29 846.12 1. 171E-004 6.43 0.91 
m 426.62 Y 106 182 1.29 854.46 1.164E-004 13.97 

451.41 Y 557 123 1. 63 903.99 1.124E-004 5.99 
510.58 121 51 1. 33 1022.22 1. 039E-004 14.90 
583.32 Y 87 45 1. 32 1167.58 9.536E-005 18.33 
618.66 Y 63 34 0.95 1238.22 9.188E-005 22.72 
662.35 Y 230 43 1. 67 1325.52 8.806E-OOS 8.94 
721. 89 Y 136 2S 1. 89 1444.50 8.363E-005 11.S2 

2615.87 66 3 2.57 5229.21 6.469E-00S 14.43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.18 +1 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 - correction not done - 1.02E+001 +- 1.8SE-OOI 


Beta: --4.SIE+OOl +- 1.38E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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1----- --- ---------------------- -------------------------1 
1
1- - --

Segment 6 Resul ts 
- ----------------------

1 

- ----------------------1 
Segment: 6 Detector: DETOI position: 6 
C:\Canberra\NDA2k\Data\00000379_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003 P006_S006 

Acquisition Start: 5/5/2009 1:06:10 PM 
Elapsed Live Time: 111.10 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 0.045 +/- 0.0073 
SE-75 264.66 0.088 +/ - 0.0018 
SE-75 279.54 0.090 +/ - 0.0021 
SE-75 400.66 0.126 +/- 0.0030 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis Performed on: 6/3/2009 3:04:07 PM 
Peak Analysis From Channel: SO to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.26 2687 11742 2.22 100.39 6.0S0E-008 6.76 
59.52 Y 84942 12636 1.11 120.87 1.162E-006 1. 20 

M 94.76 4111 6889 1.41 191. 31 6.237E-005 3.51 22.28 
m 98.70 Y 13090 9037 1. 42 199.18 7.530E-005 2.71 
m 100.88 Y 1770 8416 1. 42 203.53 8.263E-005 5.06 
m 103.20 Y 7025 7081 1.42 208.17 9.051E-005 2.81 
M 111.10 3382 5509 1.99 223.97 1.172E-004 2.46 22.85 
m 115.05 Y 2429 7873 1. 53 231.86 1.300E-004 3.23 
M 123.06 Y 368 4097 1.11 247.85 1.540E-004 13.76 0.24 
m 125.34 Y 1677 3407 1.11 252.41 1.603E-004 4.42 
m 129.33 Y 8885 2768 1.12 260.39 1.706E-004 2.76 
M 144.26 535 2176 1. 07 290.22 2.032E-004 65.44 2.41 
m 146.27 Y 472 2738 1. 07 294.24 2.068E-004 63.01 
m 148.61 Y 843 3043 1. 08 298.92 2.109E-004 61.93 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

164.67 y 122 2149 0.70 331. 01 2.30BE-004 59.91 
171.38 249 2108 0.97 344.42 2.359E-004 30.14 
195.85 235 1898 0.98 393.30 2.428E-004 31.20 

M 203.57 Y 1080 1400 1.13 408.74 2.422E-004 5.91 1. 20 
m 208.01 Y 3148 1424 1.14 417.61 2.415E-004 4.60 

267.51 Y 77 567 1.03 536.51 2.180E-004 48.13 
M 297.33 91 532 1.00 596.09 2.049E 004 22.62 0.50 
m 300.03 Y 92 537 1.00 601. 49 2.039E-004 22.75 

311. 89 Y 665 631 1.17 625.20 1.994E-004 7.63 
M 332.73 Y 1108 497 1. 35 666.83 1.918E-004 3.48 1. 30 
m 335.77 Y 416 461 1.36 672.91 1.908E-004 6.13 
m 341.14 Y 189 474 1.36 683.64 1. 889E-004 10.30 
m 345.00 1013 441 1. 37 691. 35 1.876E-004 3.60 

368.18 Y 351 414 2.1S 737,69 1.800E-004 11. 29 
M 375.03 Y 2574 341 1.32 751. 36 1. 779E-004 2.31 2.51 
m 380.16 525 245 1. 32 761.62 1.763E-004 5.02 
m 382.78 427 217 1.33 766.85 1.755E-004 5.63 

392.87 918 210 1.51 787.01 1. 726E-004 4.54 
413.70 Y 2417 161 1. 41 828.64 1.671E-004 2.56 
422.55 150 129 1.13 846.32 1.651E-004 15.11 
451.36 276 55 1.29 903.90 1. 588E-004 7.85 
618.74 Y 26 23 1.15 1238.37 1. 335E-004 36.70 
662.46 y 90 16 1. 89 1325.74 1. 28BE-004 13.36 
721,76 Y 57 20 0.92 1444.24 1.232E-004 19.07 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.09 +/- 0,01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ~ Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1,000 sigma 

****~************ Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.7lE+OOO +- 1.72E-OOI 3.28E+OOO +- 6.65E-002 

Beta: 3.71E+00I +- 1.2SE+00l Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 2,96E+OOO + 1. B4E- 001 
203.55 2.S1E+OOO +- 1.93E-00I 
375.05 3.33E+OOO +- 1.01E-00I 
413.71 3.S3E+OOO +- 1.18E-OOI 
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1----------- --------------1 
Segment 7 Results 

1---- -----  ------------1 
Segment: 7 Detector: DETOl position: 7 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P007 S007 

Acquisition Start: 5/5/2009 1:09:22 PM 

Elapsed Live Time: 114.64 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM ! 

I 
Nucllde Energy Transmission Ratio 

136.00 0.114 +/ 0.0089 

SE-75 264.66 0.227 +/ 0.0042 

SE-75 279.54 0.231 +/ 0.0046 

SE-75 400.66 0.290 +/ 0.0058 


Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:04:11 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 

(keV) Area counts (keV) centroid Efficiency %Uncert. 


59.56 Y 36544 7299 1.12 120.96 2.895E-006 1.28 
M 94.75 2170 4683 1.55 191.28 8.487E-005 5.19 18.50 
m 98.78 Y 7323 7691 1.56 199.33 1.013E-004 3.72 
m 103.24 Y 4158 5899 1.57 20B.24 1.200E-004 3.B5 
M 111.14 1704 3430 1.60 224.03 1.531E 004 3.41 8.05 
m 115.13 Y 1423 5624 1.61 232.02 1.693E 004 4.07 
M 125.29 Y 1025 2354 1.13 252.31 2.070E-004 5.56 1. 80 
m 129.34 Y 4837 2172 1.14 260.41 2.203E 004 3.52 

148.48 Y 410 1994 0.95 29B.65 2.744E-004 17.60 
M 203.61 Y 683 1162 1.08 408.B2 3.214E-004 5.13 1.13 
m 208.07 Y 1957 910 1. OB 417.74 3.204E-004 2.BO 

300.25 Y 106 410 1.27 601.92 2.567E-004 30.47 
311. 87 Y 909 437 1.22 625.15 2.485E-004 5.11 I 

M 332.75 Y 679 297 1.10 666.87 2.345E-004 15.81 2.17 
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Energy 10 Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 335.78 Y 214 347 1.10 672.92 2.326E-004 17.80 
345.00 450 398 1. 23 691. 36 2.270E-004 8.65 

M 368.47 Y 181 203 1. 35 738.26 2 . 136E- 004 8.90 2.38 
m 375.05 Y 1685 190 1.36 751. 41 2.102E-004 2.68 
m 380.19 329 136 1.36 761. 68 2.076E-004 6.11 
m 382.78 257 127 1.37 766.86 2.063E-004 6.75 

392.91 600 135 1.64 787.09 2.014B-004 5.39 
413.72 Y 1496 99 1.44 828.67 1.922B-004 3.07 
422.71 83 81 1.23 846.63 1. 8858-004 20.77 
451. 39 173 57 1. 57 903.96 1.780E-004 10.61 
662.34 Y 68 16 1. 48 1325.48 1.352E-004 15.77 
721. 84 Y 31 13 1.07 1444.40 1. 290E-004 26.54 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.05 +/- 0.01 

Y Peak Identified by NID 

M = First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.31E+OOO + 1. 08E- 001 1.60E+OOO +- 3.40E-002 

Beta: 8.79E+001 +- 1.1SE+001 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.25E+OOO +- 6.73E-002 
203.55 1. 34E+000 +- 7.51E-002 
375.05 1. 85E+OOO +- 6.09E-002 
413.71 1. 90E+OOO + 7.10E-002 
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------1 
1 Segment S Results i 
1----- --------------------- ---------------------------------- 

1-------------------------- --------1 
Segment: 8 Detector: DET01 position: 8 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 5/5/2009 1:12:33 PM 

8lapsed Live Time: 112.79 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide 8nergy Transmission Ratio 

SE-75 0.123 +1- 0.0099 
SE-75 264.66 0.262 +1- 0.0048 
S8-75 279.54 0.271 +1- 0.0053 
S8-75 400.66 0.335 +1- 0.0067 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 3:04:18 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.53 Y 65319 8898 1.11 120.91 6.0518-005 1.21 
M 94.74 3541 5004 1.46 191. 26 1. 568E-004 3,66 26.41 
m 98.72 Y 12163 6649 1.47 199.22 1.660E-004 2.88 
m 100.91 Y 1665 6132 1.47 203.60 1. 7088-004 5.17 
m 103.23 Y 6821 5300 1.48 208.23 1. 757E-004 2.94 
M 111.09 2872 3872 1.48 223.94 1. 912E-004 2.53 9.08 
m 114.83 Y 1863 6141 1.48 231.40 1. 978E-004 3.58 
M 123.08 Y 382 2403 1. 05 247.90 2.107E-004 10.66 4.83 
m 125.32 Y 1705 2951 1. 05 252.37 2.138E-004 3.29 
m 129.34 Y 8667 2418 1. 06 260.41 2.191E-004 1.60 
M 144,45 557 1798 1.11 290.60 2.3978-004 20.19 5.42 

! 

I 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 148.63 Y 994 3756 1.11 298.96 2.453E-004 13.01 
m 152.82 Y 265 3428 1.12 307.32 2.504E-004 16.87 

195.69 211 1268 1. 33 392.99 2.791E-004 26.73 
M 203.59 Y 1145 1029 1.11 408.77 2.808E-004 3.80 4.35 
m 208.04 Y 3146 1309 1.12 417.67 2. 814E- 004 2.26 

255.33 213 726 0.98 512.16 2.766E-004 21. 65 
267.64 Y 74 542 1.20 536.76 2.729E-004 49.56 
300.13 Y 369 618 1.42 601. 69 2.603E-004 12.44 
311. 88 Y 2025 488 1.27 625.18 2.S54E-004 3.1l 

M 332.77 Y 1129 448 1.39 666.91 2.466E-004 6.71 1. 79 
m 335.74 Y 437 400 1.39 672.85 2.453E-004 8.17 
m 340.85 Y 290 327 1.40 683.06 2.431E-004 9.49 
m 344.96 1060 286 1.40 691.28 2.414E-004 6.57 
M 368.48 Y 277 291 1.29 738.27 2.315E-004 7.39 3.51 
m 375.06 Y 2744 237 1. 30 751.43 2.288E-004 2.23 
m 380.05 496 178 1.30 761.40 2.267E-004 5.05 
m 382.75 491 163 1. 30 766.79 2.256E-004 5.02 
M 392.89 976 134 1.60 787.05 2.216E-004 7.89 1.42 
m 398.70 35 129 1.61 798.66 2.193E-004 41.26 

413.72 Y 2454 148 1.46 828.68 2.133E-004 2.51 
422.50 136 132 1.06 846.22 2.100E-004 16.41 
451.39 293 116 1.28 903.96 1.99SE-004 9.82 
662.18 Y 111 23 0.94 1325.18 1.461E-004 12.26 
721. 88 Y 77 8 1.21 1444.47 1. 364E-004 13.31 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.10E+000 +- 1.19E-001 2.64E+OOO +- 4.66E-002 

Beta: 4.08E+001 +- 9.24E+OOO Alpha: 1.00E+00O +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (9) 

129.30 2.2SE+000 +- 1.02E-001 
203.55 2.57E+OOO +- 1.1SE-00I 
375.05 2.76E+OOO +- 7.8SE-002 
413.71 2.81E+OOO +- 8.8SE-002 
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1-- --- -------- ---- ---------------------- ---- -------- -------------1 
1 Segment 9 Results 1 

1-------- ---- ------- --------- ---- -------- ----------------- ---- --' 
Segment: 9 Detector: DET01 Position: 9 
C:\canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P009_S009 

Acquisition Start: 5/5/2009 1:15:44 PM 

Elapsed Live Time: 113.88 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.171 +/- 0.0102 
SE-75 264.66 0.294 +/- 0.0054 
SE-75 279.54 0.307 +/- 0.0059 
SE-75 400.66 0.370 +/- 0_0073 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 3:04:23 PM 
peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency tuncert. 

49.75 2356 8303 3.08 101. 37 1.635E-006 6.40 
59.54 Y 68612 8428 1.09 120.93 9.779E-006 1.19 

M 94.75 2611 4083 1.48 191. 2 8 1. 258E-004 4.05 21.23 
m 98.75 Y 10302 5399 1.49 199.28 1.422E-004 3.03 
m 100.87 Y 1482 5040 1.49 203.51 1. 506E-004 5.39 
m 103.23 Y 6059 4236 1.49 208.22 1. 598E-004 3.06 
M 111.12 2267 2960 1.57 223.99 1.884E-004 2.75 7.32 
m 114.97 Y 1628 5291 1. 57 231.69 2.009E-004 3.64 
M 123.01 Y 316 2195 1. 06 247.75 2.240E-004 11.41 4.13 
m 125.35 Y 1568 2314 1.07 252.43 2.299E-004 3.29 
m 129.36 Y 6558 1890 1. 08 260.45 2.392E-004 1. 72 
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Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 144.12 519 1496 1.13 289.93 2.682E-004 514.20 5.66 
m 146.40 Y 454 2154 1.13 294.49 2.720E-004 449.58 
m 14B.66 Y 949 2801 1.14 299.00 2.754E-004 434.25 
m 152.67 Y 263 2597 1.14 307.43 2.8HE-004 422.37 

171.45 293 1284 1.13 344.56 2.985E-004 20.00 
M 203.61 Y 967 895 1.17 40B.82 3.055E-004 6.14 1.27 
m 208.05 Y 2915 925 1.18 417.70 3.050E-004 5.16 

255.29 170 548 1.39 512.09 2.906E-004 23.37 
300.11 Y 285 467 1.37 601.66 2.719E-004 13.90 
311.86 Y 1673 392 1.25 625.13 2.667E-004 3.37 

M 332.74 Y 788 234 1.32 666.86 2.577E-004 3.95 1. 23 
m 335.60 Y 336 301 1.32 672.59 2.565E-004 6.35 
m 340.71 Y 252 251 1.33 682.79 2.544E-004 7.56 
m 345.00 755 251 1.33 691. 35 2.526E-004 4.02 
M 369.57 Y 237 173 1.34 738.45 2.433E-004 9.36 3.16 
ill 375.06 Y 1970 139 1.35 751.42 2.409E-004 5.76 
m 390.15 354 93 1.35 761.60 2.390E-004 8.14 
m 362.79 332 95 1.36 766.97 2.391E-004 B.OO 

392.91 654 137 1.59 787.09 2.344E-004 5.16 
413.72 Y 1764 71 1.40 828.68 2.271E-004 2.78 
422.52 64 108 1. 44 846.26 2.242E-004 29.59 
451. 44 205 48 1.30 904.05 2.151E-004 9.17 
662.29 Y 106 13 1.47 1325.40 1. 673E-004 11. 28 
721. 84 Y 38 16 1.61 1444.39 l.S74E-004 24.80 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.06 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m • Other peak in a mUltiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.12E+000 +- 1.03E-OOI 1.79E+OOO +- 4.26E-002 

Beta: 3.74E+00I +- 1.02E+00l Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction! 4 


Energy Mass (g) 

129.30 1.S6E+000 +- 7.06E-002 
203.55 1.99E+OOO +- 1.40E-00I 
375.05 1. 98E+000 +- 1.15E-001 
413.71 1. nE+OOO +- 6.69E-002 
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1------------ ------ --------1 
1

1------------
Segment 10 Results 

-- --
I

---I 

Segment: 10 Detector: DETOI Position: 10 
C:\Canberra\NDA2k\Data\00000379_CNTROOOl_DCAT0002_PROCOOAG ANLZ0003 POlO SOlO 

Acquisition Start: 5/5/2009 1:18:56 PM 
Elapsed Live Time: 115.92 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.144 +/- 0.0134 
SE-75 264.66 0.286 +/- 0.0052 
SE-·75 279.54 0.300 +/- 0.0057 
SE-75 400.66 0.359 +/- 0.0070 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:04:27 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.42 2434 6714 2.06 100.70 6.080E-007 5.68 
59.59 Y 58393 6383 1.09 121.02 4.260E-006 1.19 

M 94.75 1058 2757 1. 59 191.28 9.139E-005 6.06 29.00 
m 99.02 Y 6872 4352 1.60 199.82 1.096E-004 3.47 
m 103.09 Y 5093 3521 1.61 207.95 1.274E-004 3.43 
M 111.10 696 1760 1.37 223.95 1. 631E-004 5.42 2.87 
m 114.45 Y 641 2745 1.37 230.65 1.777E-004 6.27 
M 123.03 Y 259 1425 1.07 247.79 2.134E-004 10.92 2.21 
m 125.32 Y 1339 1306 1.08 252.36 2.223E-004 3.33 
m 129.37 Y 1804 1059 1. 08 260.46 2.373E-004 2.81 
M 146.52 Y 132 731 0.84 294.73 2.952E-004 17.47 1. 97 
m 148.63 Y 432 807 0.84 298.95 3.014E-004 7.34 
m 152.77 Y 190 726 0.85 307.23 3.126E-004 12.38 

164.81 Y 107 815 0.97 331. 28 3.387E-004 41. 74 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 203.52 Y 243 553 1.15 408.63 3.677E-004 11. 02 0.75 
m 208.07 Y 1950 471 1.15 417.72 3.672£-004 5.87 

300.08 Y 98 219 1. 06 601. 59 2.984E-004 26.44 
311.89 Y 455 183 1.39 625.18 2.874£-004 6.83 

M 332.70 Y 251 154 1.17 666.78 2.692E-004 7.23 1.66 
m 335.49 Y 222 148 1.17 672.35 2.669E-004 7.82 

345.02 134 103 1.32 691.39 2.592£-004 14.01 
M 368.60 Y 106 121 1.25 738.52 2.415E-004 11.55 2.44 
m 375.06 Y 459 140 1.25 751.42 2.370E-004 5.19 
m 380.17 43 158 1.26 761. 64 2.336E-004 24.99 

392.94 181 64 1. 38 787.16 2.254£-004 10.54 
413 .76 Y 447 30 1.45 828.77 2.132E-004 5.33 
422.37 22 33 1.13 845.97 2.085E-004 42.97 
451. 69 52 28 1. 01 904.55 1. 943E-004 21.36 
662.10 Y 69 11 1.13 1325.02 1.387E-004 14.59 
721. 94 Y 35 6 1.53 1444.60 1. 310E-004 20.40 

Reference Peak Correction factor (from 2234.4 kev peak) is 1.04 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a multiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FUlL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.96E-00I +- 3.27E-002 4.54£-001 +- 1.41E-002 

Beta: 1.97E+00I +- 1.32E+00I Alpha: 1.00E+OOO +- 0.00£+000 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 4.32E-OOI +- 2.37E-002 
203.55 4.16E-001 +- 4.79£-002 
375.05 4.47E-OOI + 2.46E-002 
413.71 S.12E-OOl +- 2.94£-002 
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1----------------- ----- ----- ---------- --I 
1 Segment 11 Results I 
1-- --- ----- --------------------------- ---------------------------
Segment: 11 Detector: DETOI Position, 11 
C,\Canberra\NDA2k\Data\00000379_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 5/5/2009 1,22,07 PM 

Elapsed Live Time: 116.64 sec Elapsed Real Time, 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39,35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.173 +/ 0.0097 
SE-75 264.66 0.309 +/- 0.0056 
SE-75 279.54 0.318 +/- 0.0060 
SE-75 400.66 0.380 +/- 0.0074 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on, 6/3/2009 3:04:31 PM 

peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 y 51518 5458 1.09 121. 04 4.650E-006 1.20 
M 94.73 740 1899 1. 55 191.24 1. 075E-004 6.74 25.10 
m 99.06 Y 5696 3085 1. 55 199.91 1. 279E- 004 3.53 
m 103.08 Y 4310 2439 1.56 207.92 1.469E-004 3.50 
M 111.05 336 1185 1. 32 223.86 1.838E-004 8.79 1.27 
m 114.24 Y 469 2039 1.32 230.24 1. 979E-004 7.42 
M 123.09 Y 271 917 1.11 247.92 2.337E-004 14.06 0.83 
m 125.40 Y 1129 811 1.12 252.52 2.421E-004 8.89 
m 129.35 Y 742 722 1.12 260.43 2.556E-004 9.32 
M 146.61 Y 207 665 1.26 294.92 3.056E-004 7.26 1. 52 
m 148.64 Y 435 724 1.26 298.97 3.104E-004 6.01 
m 152.71 Y 278 622 1. 27 307.10 3.1928-004 6.46 

164.67 Y 99 606 1.25 331. 00 3.386E-004 39.04 
207.98 Y 1703 313 1.19 417.55 3.533E-004 3.19 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

267.45 y 44 159 0.99 536.40 3.161E-004 45.91 
311.75 Y 202 129 1.46 624.91 2.818E-004 11. 51 

M 332.66 Y 158 97 1.28 666.69 2.673E-004 8.75 0.93 
m 335.55 Y 169 100 1.29 672.48 2.654E-004 8.35 

344.92 66 68 1.46 691.19 2.595E-004 22.84 
M 368.67 Y 77 60 1.25 738.65 2.455E-004 12.80 2.48 
m 375.00 Y 195 85 1.26 751.31 2.420E-004 7.71 

392.80 81 29 1.12 786.B7 2.328E-004 15.57 
413.81 Y 175 30 1. 35 828.86 2.229E-004 9.28 
662.56 Y 64 8 1.73 132S.93 1.580E-004 14.39 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.03 +/- 0.01 

y Peak Identified by NID 

M ; First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? ; Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.01E-OOl +- 2.09E-002 1.81E-OOl +- 9.41E-003 

Beta: 2.59E+001 +- 2.26E+001 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 3 

Energy Mass (g) 

129.30 1. 6SE-001 +- l.6SE-002 
375.05 1. 86E-OOI +- 1. 47E-002 
413.71 1.92E-OOI +- 1. 83E-002 
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1------ ------- ------- --------,------ ------- ------- ------- --------1 
1 Segment 12 Results 1 

1---- ------- ------ ------ ------- ------ --------------- ------- ---I 
Segment: 12 Detector: DET01 Position: 12 
C:\Canberra\NDA2k\Data\00000379_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 5/5/2009 1:25:18 PM 

Elapsed Live Time: 117.28 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.127 +/- 0.0084 
SE-75 264.66 0.239 +/- 0.0043 
SE-75 279.54 0.248 +/- 0.0048 
SE-75 400,66 0.297 +/- 0.0059 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:04;35 PM 

Peak Analysis From Channel; 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keVj centroid Efficiency %Uncert. 

59.59 Y 35614 4511 1.12 121. 02 1.387E-004 1.25 
M 94.79 489 1740 1.46 191.36 1. 731E-004 8.75 18.29 
m 98.95 Y 3526 2784 1.46 199.67 1,793E-004 4.50 
m 103.10 Y 2712 2150 1.47 207.96 1.854E-004 4.46 
M 122. ,11 Y 127 716 1. 07 247.67 2.125E-004 17.02 1. 67 
m 125.34 Y 733 848 1.07 252,41 2.153E-004 4.47 
m 129.35 Y 1127 695 1.08 260.42 2.199E-004 3.48 

146.57 Y 83 751 0.50 294.84 2.4081'-004 50.81 
M 203.59 Y 161 294 1. 25 408.77 2.774E-004 13.20 0.93 
m 208.06 Y 982 260 1.26 417.71 2.781E-004 8.28 

311,89 Y 156 81 1. 72 625.19 2.553E-004 11.93 
M 332.70 Y 175 73 1. 23 666.78 2,4681'-004 19.39 1.15 
m 335.48 Y 88 116 1. 23 672,34 2.457E~004 19.99 

345.19 95 69 1.45 691. 73 2.417E-004 16.72 
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Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

M 
m 
m 
m 

368.70 Y 
375.07 Y 
379.96 
382.78 
392.92 
413.72 Y 
662.46 Y 

65 
297 

51 
68 
95 

247 
53 

40 
43 
42 
38 
43 
38 
13 

1.36 
1. 37 
1. 37 
1.38 
1. 31 
1.29 
1.46 

738.71 
751. 44 
761. 21 
766.85 
787.11 
828.68 

1325.73 

2.324E-004 
2.299E-004 
2.281E-004 
2.270E-004 
2.231E-004 
2.15BE-004 
1. 582E-004 

17 .56 
12.74 
19.79 
17.05 
14.91 

7.64 
17 .50 

1. 84 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/ 0.01 

Y 
M = 
m 
F 
? 

Peak Identified by NID 
First peak in a multiplet region 
Other peak in a multiplet region 
Fitted singlet 
Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 correction not done - 2.93E-001 + 1.19E-002 

Beta: -2.98E+000 + 1.62E+OOI Alpha: 1.00E+000 +
Number of energy lines used in attempted correction: 4 

O.OOE+OOO 

Energy Mass (g) 



I 
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1--- -------------- ------ ------ ---I 
Segment 13 Results 1----- ------- --------------1 

Segment: 13 Detector: DETOI position: 13 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P013_S013 

Acquisition Start: 5/5/2009 1:28:30 PM 

Elapsed Live Time: 117.00 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

,Nuclide Energy Transmission Ratio 
~-,,SE-75 136.00 0.108 +/- 0.0076 

SE-75 264.66 0.205 +/- 0.0037 I 
! 
rSE-75 279.54 0.214 +/- 0.0042 


SE-75 400.66 0.276 +/- 0.0055 


IErrors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** I, 
Peak Analysis Performed on: 6/3/2009 3:04:39 PM I 

Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 I

t 
[Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 


(keV) Area Counts (keV) centroid Efficiency %Uncert. 
 t 
49.59 1713 5561 2.28 101.03 9.985E-005 7.16 
59.60 Y 44001 5239 1.14 121.04 1.104E-004 1.22 

M 94.74 764 1737 1. 33 191. 25 1.671E-004 6.51 12.27 
m 98.88 Y 3893 2425 1.34 199.53 1.734E-004 4.10 
m 103.11 Y 2639 1786 1. 35 207.98 1.797E-004 4.13 
M 111. 09 621 1070 1.48 223.94 1.908E-004 5.14 1.90 
m 114.78 Y 509 1737 1. 48 231.30 1.955E-004 6.31 
M 123.21 Y 205 789 1.09 248.15 2.053E-004 15.25 1.13 
m 125.32 Y 811 730 1.09 252.38 2.076E-004 9.31 
m 129.36 Y 1915 586 1.10 260.43 2.117E-004 8.69 

148.56 Y 155 646 0.78 298.82 2.317E-004 26.09 
M 203.67 Y 240 299 1.21 408.94 2.595E-004 13.36 0.87 
m 208.07 Y 720 315 1.21 417.72 2.599E-004 11.43 

311.95 Y 168 112 1.29 625.30 2.382E-004 12.52 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 332.79 Y 213 92 0.99 666.95 2.309E-004 16.19 0.82 
m 335.65 Y 136 107 0.99 672 .66 2.296E-004 15.95 

344.95 168 70 1.32 691.25 2.265E-004 10.89 
368.50 Y 117 67 1.40 738.32 2.1BIE-004 14.73 

M 375.07 Y 436 78 l. 39 751.44 2.158E-004 3.57 1. 53 
m 380.12 87 50 1.40 76l. 53 2.140E-004 5.62 
m 382.91 81 46 1.40 767.11 2.130E-004 5.72 

392.93 177 43 1.45 767.13 2.095E-004 9.78 
413.65 Y 408 33 1.61 828.55 2.023E-004 5.60 
422.65 17 35 0.89 846.51 1. 993E-004 56.52 
451. 33 37 26 0.81 903.84 1. 900E-004 27.57 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.03 +/- 0.01 

y = Peak Identified by NID 

M = First peak in a multiplet region 

m Other peak in a multiplet region 

F = Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16, 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 4.8lE-OOl +- 1.46E-002 

Beta: -1.92E+001 +- 1.88E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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/- --  - - - - I 
!
1-----

Segment 14 Results I
-----/ 

Segment; 14 Detector: DET01 position; 14 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start; 5/5/2009 1:31:41 PM 
Elapsed Live Time: 116.71 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description; 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1;39:35 PM 

Nuclide Energy Transmission Ratio 
~.~~-

SE-75 136.00 0.032 +/- 0.0051 
SE-75 264.66 0.093 +/- 0.0018 
SE-75 279.54 0.101 +/- 0.0022 
SE-7S 400.66 0.155 +/- 0.0034 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:04:44 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.63 2138 641S 2.43 101.12 2.991E-007 6.28 
59.59 Y 52104 5954 1.11 121.02 2.585E-006 1.20 
87.10 92 1191 0.57 176.00 4.372E-005 56.04 

M 94.79 916 1556 1.34 191. 37 6.460E-00S 5.64 16.68 
m 98.85 Y 4692 2210 1.35 199.49 7.635E-005 3.61 
m 103.12 Y 3398 1662 1. 36 208.00 8.886E-00S 3.62 
M 111.15 725 1046 LSI 224.06 1.121E-004 4.62 4.14 
m 114.97 Y 567 1752 1. 51 231. 68 1.22SE-004 5.85 
M 125.30 Y 940 769 1.10 252.34 1.483E-004 5.69 2.06 
m 129.38 Y 2252 585 1.11 260.48 1.S71E-004 4.70 

148.73 Y 519 1039 1.38 299.16 1. 959E-004 12.44 
M 203.57 Y 287 288 1.11 408.74 2.316E-004 7.20 1. 67 
m 208.06 Y 873 340 1.12 417.72 2.311E-004 3.82 

312.03 Y 188 106 1.17 625.47 1. 901E-004 11.12 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 332.83 Y 253 90 1.29 667.04 1. 817E-004 6.62 1. 25 
m 335.66 Y 159 104 1. 29 672.68 1. e06E- 004 8.67 

344.97 165 BB 1. 59 691.30 1.770E-004 11.70 
375.07 Y 393 383 1. 28 751.45 1.662E-004 11.34 
392. B7 193 47 1.65 787.02 1.604E-004 9.37 
413.67 Y 513 45 1.50 828.58 1.539E-004 5.07 
422.43 23 43 0.91 846.09 1. 514E- 004 48.10 
451.59 77 21 1.38 904.36 1.437E-004 15.12 
662.30 Y 66 6 1.68 1325.41 1.124E- 004 13.71 
721.94 Y 31 11 1. 22 1444.58 1.076E-004 24.80 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.03 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a multiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 7.S7E-001 +- 2.71E-002 

Beta: -2.0SE+OOl +- 1.61E+001 Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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,
1----------  --------------- ---I
I Segment 15 Results 
1-- ----- -- --------------- -------- I 
Segment: 15 Detector: DETOI Position: 15 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P015_S015 

Acquisition Start: 5/5/2009 1:34:53 PM 

Elapsed Live Time: 117.47 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.179 +/- 0.0099 
SE-75 264.66 0.335 +/- 0.0060 
SE-75 279.54 0.344 +/- 0.0065 
SE-75 400.66 0.417 +/- 0.0080 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

peak Analysis Performed on: 6/3/2009 3:04:48 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
peak Search Sensitivity; 3.00 

Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.S7 1428 4910 1.98 100.99 4.043E-007 7.99 
59.60 Y 36934 4495 1.11 121.05 3.7698-006 1.24 

M 94.90 592 1173 1.37 191.59 1.022E-004 7.20 11.94 
m 98.85 Y 3106 1528 1.37 199.48 1.205E-004 4.63 
ill 103.08 Y 2221 1255 1.38 207.93 1.403E-004 4.67 
M 111.10 513 700 1.55 223.96 1. 772E-004 19.44 2.37 
m 115.20 Y 401 1172 1. 56 232.14 1. 949E-004 16.44 
M 125.35 Y 604 596 1. 05 252.43 2.343E-004 4.82 3.57 
m 129.38 Y 1540 505 1.06 260.47 2.478E-004 2.90 
M 203.50 Y 175 205 1.13 408.59 3.393E-004 9.17 0.65 
m 208.06 Y 593 281 1.14 417.71 3.376E-004 4.65 



--------
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

311. 77 Y 129 72 1.15 624.96 2.608E-004 13.50 
M 332.74 Y 148 68 1. 32 666.86 2.465E-004 8.59 1.44 
m 335.57 Y 125 72 1.32 672.50 2.448E-004 9.39 

345.10 135 74 1.16 691. 55 2.388E-004 13.19 
M 368.61 Y 86 43 1.37 73 B. 53 2.255E-004 13.82 1.67 
m 375.07 Y 416 41 1. 38 751.45 2.222E-004 9.67 
m 380.02 90 30 1.38 761.33 2.197E-004 13.41 
m 382.71 77 24 1.39 766.71 2.1B4E-004 13.77 

392.90 136 36 1.62 787.06 2.135E-004 11. 30 
413.71 Y 312 32 1.33 828.66 2.043E-004 6.48 
451.48 56 12 0.81 904.13 1. 900E-004 16.17 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y = Peak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a multiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results **~*************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.93E-001 +- 3.33E-002 3.59E-001 +- 1.21E-002 

Beta: 1.58E+001 +- 1.42E+001 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 3.53E-001 +- 1.65E-002 
203.55 3.24E-001 +- 3.06E-002 
375.05 4.32E-001 +- 4.2SE-002 
413.71 3.73E-001 +- 2.S4E-002 
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1--------- -. ----- --------------------------------------------------1 
I Segment 16 Results 1 

1---------------- ----------------------------------------------- 1 

Segment: 16 Detector: DET01 position: 16 
C:\Canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/5/2009 1:38:04 PM 

Elapsed Live Time: 118.55 seC Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

75 136.00 0.366 +1- 0.0140 
SE-75 264.66 0.539 +1- 0.0096 
SE-75 279.54 0.546 +1- 0.0101 
SE-75 400.66 0.606 +1- 0.0115 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:04:54 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.63 y 14169 1994 1.07 121.10 9.S94E-OOS 1.45 
M 98.88 Y 841 810 1.18 199.54 1.402E-004 16.08 2.69 
m 103.09 Y 660 531 1.18 207.96 1.450E-004 16.03 

111.17 59 457 0.93 224.09 1.536E-004 53.89 
M 125.34 Y 183 330 1.10 252.41 1.668E-004 9.65 1.84 
m 129.37 Y 466 298 1.11 260.46 1. 700E-004 5.34 
M 203.60 Y 84 104 1.16 408.79 2.076E-004 23.35 0.77 
m 208.03 Y 184 99 1.17 417.65 2.082E-004 20.49 

311.85 Y 59 40 1. 39 625.12 1.935E-004 21. 29 
332.73 Y 26 57 1. 40 666.84 1.877E-004 47.43 
345.17 22 50 0.91 691. 69 1. 842E-004 53.55 
375.01 Y 109 36 1. 27 751. 32 1. 759E-004 12.96 
413.64 Y 100 15 1.18 828.52 1. 654E-004 11.82 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +1- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 1.S3E-001 +- B.16E-003 

Beta: -1.12E+001 +- 2.13E+001 Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 


Energy Mass (g) 
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1 	 ------------ - ---------- ------------ ------------  ----------- I 
Sum of Segment NID Results


I Category: Segmented

1--------- - ---------- ------------ ------------- -------- -----1

1 

C:\Canberra\NDA2k\Data\00000379_CNTROOOl_DCAT0002_PROCOOAK.CNF 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3 : 
There are not enough peaks to do the calculation 

Absorption correction model: 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 4.lB9E-002 +/- 2.1% < 7.402E-007 < l- OIS 
pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 4.726E-002 +/ - 2.0% < 8.350E-007 < 7.467E-012 
Al-26 < 5.S28E-002 +/- 15.4% < 9.767E-007 < 2.90BE-006 
K-40 < 5.1l7E-OOl +/ 5.6% < 9.041E-006 < 7.983E-002 
Co-57 < 1.381E+OOO +/- 7.9% < 2.440E-005 < 1.616E-OI0 
Co-60 < 7.361E-002 +/- 2.0% < 1.300E-006 < 6.455E-Oll 
Se-7S < 1.679E-OOI +/- 1. 9% < 2.967E-006 < 1.155E-Oll 
Kr-85 < 1. 337E+00I +/- 3.0% < 2.363E-004 < 3.370E-OOB 
Sr-90 1. 972E-00I +/ 11.3% 3.485E-006 1. 430E-009 
Sb-12S < 2.317E-00I +/- 2.2% < 4.093E-006 < 2.229E-OIO 
Ba-133 < 1. 494E- 001 +/- 1. 7% < 2.639E-006 < 5.900E-OIO 
Cs-134 < 4.047E-002 +/ - 1. 8% < 7.151E-007 < 3.0BBE-Oll 

? 	 Cs-137 1.9nE-OOl +/- 11. 3t 3.485E-006 2.24BE-009 
Eu-lS2 < 1. S53E-001 +/- 3.B% < 3.273E-006 < 1. 041E-009 
Eu-1S4 < 1.350E-001 +/- 2.2% < 2.384E-006 < 5.061E-010 
Ho-166m < 5.770E-002 +/ - 2.4% < 1.019E-006 < 3.20BE-OOB 
Bi-207 < 4.094E-002 +/ - 2.0% < 7.234E-007 < 7.451E-010 
Pb-2l0 < 2.995E+OO4 +/- 309.7% < 5.292E-OOI < 3.B94E:-0O4 
Ra-226 < B.70BE-002 +/- 2.3% < 1. 538E:-0O6 < B.708E-008 
Ac-227 < 6.103E-OOI +/- S.3% < 1.07BE-OOS < B.361E-009 
Th-230 < 3.195E+OO2 +/ - 8.5% < S.646E-003 < 1.566E-002 
Pa-231 < 3.403E+OOO +/- 11.2% < 6.0l3E-005 < 7.113E-005 
Th-232 1.S61E+OOO +/ - 9.4% 2.759E-005 1.407E+OO1 
U-232 2.955E+OOO +/ 11.1% 5.221E-OOS 1. 36BE-007 
U-233 < 2.54BE+003 +/- 2.7% < 4.S01E-002 < 2.599E-OOI 
Pa-234 < 2.194E-OOI +/ - 12.3% < 3.B77E-006 
Pa-234m < 2.901E+OO2 +/- 2.3% < 5.125E-003 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 2.17BE-001 +/- 2.S% < 3.948E-006 < 9.954E-002 
Np-237 2.940E+OO1 +/ - 2.2% 5.017E-004 3.976E-002 
Pu-23B 9.342E+OO4 +/ 113.7% 1.474E+OOO 4.822E-003 
U-238 < 4.20BE+OOO +/- 2.2% < 7.435E-005 < 1.237E+OO1 
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Pu-239 2.997E+006 +/- 1.5% 5.295E+OOl 4.765E+00l 
PU-239B 1. 427E+006 +/- 1.4% 2.522E+OOl 2.269E+OOl 
U-239 < 1.651E+OO5 +/- 368.5% < 2.917E+OOO 
Pu-240 < 4.536E+OO4 +/- 8.5% < B.014E-OOl < 1.973E-OOl 
Am-241 B.174E+OO5 +/- 3.6% 1. 444E+OOl 2.354E-OOl 
Am-241B 1.202E+OO6 +/- 3.2% 2.I23E+OOI 3.46IE-OOI 
Pu-24I 7.377B+OO6 +/- 25.6% 1.303E+OO2 7.096B-002 
Pu-241B 8.290E+006 +/- 1.7% 1.465E+OO2 7.975E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 6.592E-OOI +/- 1.8% < 1.165E-005 < 3.263E-006 
Cm-243 < 6.799E-OOI +/- 3.3% < 1. 201E-005 < 1.305E-008 
Cm-244 < 4.905E+OO4 +/- 14 .2% < 8.667E-OOl < 5.985E-004 
Cm-245 < 1.306E+OOO +/ 7.7% < 2.308E-005 < 7.SI2E-006 
Cm-247 < I.053E-OOl +/- 8.5% < 1. a60E-006 < 1.127E-003 
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Nuclide Total Activity %"Error Concentration 
(uCi) (uCi/g) 

Cf-249 < 1.170E-OOl +/ 3.5% < 2.067E-006 

Cf-251 < 7.394E-001 +/- 5.6% < 1. 306E-005 


? ::; Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

PM Page 39 

Mass 
g 

< 
< 

2.831E-008 
4.621E-007 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SOS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software Version: NDA 2000 V.4.0 
Item ID: LLB590140ITRU Analysis Date: 5/S/2009 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 56600.0 g 
Pu mass 5.09E+OOI +- 9. 94E+OOO g 
TRU Alpha Activity 4.77E+OOO +- 6.66E-OOI Ci 
TRU Activity Concentration 8.42E+OO4 +- 1.IBE+OO4 nCi/g 
Pu-239 Equivalent Activity 4.91E+OOO +- 6.67E-OOI Ci 
Pu-239 FOE 4.79E+OOI +- 9.92E+OOO g 
Decay heat 1.5IE~OOI +- 2.0BE-002 W 

Activity 
Nuclide Mass Activity Uncert. MDA 

g Ci Ci ci 

SR90 1.43E-009 1.97E-007 4.66E-008 O.OOE+OOO 
CS137 2.2SE-009 1.97E-007 4.66E-OOB I.SSE-007 
U233 <LLD <LLD O.OOE+OOO 2.SSE-003 
U234 <LLD <LLD O.OOE+OOO O.OOE+OOO 
U23S O.OOE+OOO O.OOE+OOO O.OOE+OOO 2.1BE-OO? 
NP237 3.98E-002 2.84E-005 5.93E-006 B.44E-007 
PU238 1.29E-002 2.22E-001 4.70E-002 1.22E-003 
U238 <LLD <LLD O.OOE+OOO 4.21E-006 
PU239 4.?7E+OOl 3.00E+OOO 6.24E-001 l.6SE-002 
PU240 3.17E+OOO 7.30E-001 1.S2E-OOl 4.0IE-003 
AM241 2.3SE-001 B.17E-001 1.72E-00I 3.60E-004 
PU241 7.B2E-002 B.13E+000 1.70E+OOO 4.47E-002 
PU242 1. 77E-002 7.03E-OOS 1.62E-005 O.OOE+OOO 

Errors quoted at 1.000 sigma 

b-?~oL 

ITR :--I'--::::I~-q;...",=~4-':~:'----- Dat e : -"",c,,+I-'-"I'4"'1k'-=-i'--
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1-------------- --------------------------------------------------------I 
Summed Segment Spectra Results i

I Category: Segmented 1 

1- -- ---- --- ------- --- --- -- -- --- --------------- ------- -- ---I 

C:\canberra\NDA2k\Data\00000379_CNTR0001_DCAT0002_PROCOOAI.CNF 


Elapsed Live Time: 109,51 sec Elapsed Real Time: 120.00 sec 


************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on < 1. 2l3E-00l +/ 1. 0% < 2.144E-006 < 5.593E-015 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 

X Na-22 
Al-26 < 1.807E-OOI +/ 6.8% < 3.192E-006 < 9.502E-006 
K-40 1.717E+OOO +/ 27.7% 3.034E-005 2.679E-OOI 

X Co-57 
Co-60 2,I72E-OOl +/ 15.1% 3.83SE-006 1. 905E-OIO 
Se-75 
Kr-S5 

< 
< 

7. 571E- 001 
5.418E+OOI 

+/
+1

1. 0'0 
2.4% 

< 
< 

1. 33SE-005 
9.572E-004 

< 
< 

5.209E-Ol1 
1.365E-007 

Sr-90 
Sb-125 < 

3.485E+OOO 
8.571E-001 

+/
+1

4,0% 
1.3% < 

6.1S8E-005 
1. SHE-ODS < 

2.527E-008 
8.246E-OIO 

Ba-l33 < 5.682E-OOl +/  0.8% < l. 004E- 005 < 2.244E-009 
Cs-134 < 1.439E-001 +/ 0.8% < 2.543E-006 < 1,098E-OIO 
Cs-l37 3,485E+OOO +/ 4.0% 6.158E-005 3.973E-OOS 
Eu-152 < 6.322E-OOI +/ 1. 8% < 1.117E-005 < 3.553E-009 
Eu-154 5.154E+OOO +/ 5.2% 9.107E-005 1.933E-008 
Ho-166m < 2.17SE-OOl +/ 1. 6% < 3.848E-006 < 1. 21lE-007 
Bi-207 < 1. 674E-001 +/ 0.8% < 2.958E-006 < 3.047E-009 
Pb-2l0 < 1.961E+004 +/ 11. 3% < 3.464E-OOl < 2.549E-004 
Ra-226 < 3.S81E-001 +/ 1.3% < 6.326E-00G < 3.581E-007 
Ac-227 < 2.718E+OOO +/ 8.2% < 4.802E-005 < 3.724E-008 

X Th-230 
Pa-231 < 1.481E+001 +/ 11.a < 2.G16E-004 < 3.095E-004 

X Th-232 
U-232 3.57GE+00O +/ 10.3% 6.318E-OOS 1.65GE-007 
U-233 < 1.211E+004 +/ 1.3'0 < 2.139E-OOl < 1.23SE+OOO 
Pa-234 < 6.Sl1E-001 +/ 12.1% < 1.203E-OOS 
pa-234m < 9.67SE+OO2 +/ 1.5% < 1.709E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 

X U-235 
Np-237 2.437E+OO1 +1 2.1% 4.306E-004 3.412E-002 
Pu-238 1.568E+005 +/ 5,5% 2.770E+000 9.062E-003 
U-238 < 1. 530E+OOl +/ 1.6% < 2.702E-004 < 4.497E+OOI 
Pu-239 2.473E+006 +/  1.7% 4.370E+OOI 3.932E+001 
Pu-239B 2.178E+OO6 +/ 0.8% 3.848E+OOl 3.462E+OOl 
U-239 < 4.140E+004 +/ - 14.9% < 7.314E-00I 

X Pu-240 
X Arn-241 

Arn-241B 7.373E+005 +/ l.7% 1.303E+OO1 2.123E-OOl 
Pu-241 4.593E+Q06 +/ 2.5% 8.114E+00I 4.41SE-002 
Pu-241B 6.044E+006 +/ - 2.1% 1.068E+OO2 5. SHE-002 
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Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.925E+OOO +/  1.1% < 5.167E-005 < 1.44SE-005 
Cm-243 < 3.017E+000 +/ 3.0% < 5.330E-005 < 5.792E-008 
Cm-244 < 1.900E+005 +/ 14.1% < 3.357E+000 < 2.31SE-003 
Cm-245 < 5.954E+OOO +/ - 7.4% " 1.052E-004 < 3.424E-005 
Cm-247 < 3. 915E-OOl +/ S.4% < 6.917E-006 < 4.189E-003 



------ -------
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Nuclide Total Activity "Error Concentration Mass 

(uCi) (uCi/g) g 


Cf 249 < 4.37BE-OOI +/ 3.H < 7. 734E-006 < 1. 059E-007 

Cf 251 < 3.31BE+000 +/- 5.3% < 5.862E-005 < 2.074E-006 


? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 
" 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.93E+OOI + 6.73E-00I 3.01E+001 +- 2.43E-001 

Beta: 5.89E+OOl +- 3.70E+OOO Alpha: 1. OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 2.51E+OO1 +- 4.17E-001 
203.55 2.89E+001 +- S.90E-001 
375.05 3.38E+001 +- 5.29E-001 
413.71 3.41E+001 +- 4.S6E-OOI 

t 

I,
, 
1 
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******************** Radioassay Data Sheet ******************** 

Bngine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 
Analysis Method: LLNL SGS Operating Procedure 
Item ID: LL85901401TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
pu-239 Equivalent Activity 
pu-239 FGE 
Decay heat 

Nuclide Mass Activity 
g Ci 

SR90 2.S3B-008 3.49E-006 
CS137 3,97B-008 3.49E-D06 
U233 <LLD <LLD 
U234 <LLD <LLD 
U235 O.OOE+OOO O.OOE+OOO 
NP237 3,4IE-002 2.44B-005 
PU238 1.06E-002 1.64E-001 
U238 <LLD <LLD 
PU239 3.93B+001 2.47B+00O 
PU240 2.62B+OOO 6.02E-OOl 
AM241 <LLD <LLD 
PU241 6.46E-002 6.71B+OOO 
PU242 1.46B-002 5.80E-00S 

MBASURED 

56600.0 g 
4.20E+OOl +
3,26E+OOO +
5.76E+OO4 +
3.37E+OOO +
3.95B+OOI +
1. 02B-OOl +

Activity 
Uncert. 

Ci 

7.37E-007 
?.37B-007 
O.OOB+OOO 
O.OOE+OOO 
O.OOE+OOO 
5.09B-006 
3,68B-002 
O.OOB+OOO 
5.15E-001 
1.26B-OOI 
Q.OOE+OOO 
1.40B+OOO 
1.34B-005 

Date; 

Location:LLNL 
Software Version: 
Analysis Date: 

B.21B+OOO g 
5.32B-OOl Ci 
9.39B+003 nCi/g 
S.32E-00l Ci 
B.19E+OOO g 
1.65B-002 W 

MDA 
Ci 

O.OOB+OOO 
3.39B-OO? 
1. 2IB-002 

O.OOE+OOO 

1.07E-006 

1.28E-006 

1.21E-003 

1. 53E-005 

1.63E-002 

3.98E-003 

2.18E-004 

4.44E-002 

O.OOE+OOO 


(-:?~o'i 

'6z~
i 
ITR: Date: 

NDA 2000 V.4.0 
5/5/2009 
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1--- --------	 ---- --------1 
1 Automated Independent Technical Review 	 1 

1------------------- .------- -------------------------------- ----------------1 
Counter ID: SGS with Trans. Count Type: Assay - 55 Gal Galv 23.8 

Container ID: LL85901401TRU Assay Date: 5/5/2009 

Waste Matrix Code: 

Sequence Number: 379 


1--------- ---- ---- --------------------.- ---- -------- ---- -----------1 

IData Combiner Analysis: 

Input combination 2: only Isotopics input data are valid. 
 I1 

1 Source of results is undefined. 
1-- ---------------------------------.--------------------- -------------- ----I 

1 

DISPOSITION: 

1------ ------------------ -----.------- ---- ------------- ---- ----------.-- I 
IMGA Analysis: 	 I 

1 I 
1 Note: The measured and declared isotopics are inconsistent. J2~__ _I
1 ---- ------------- ---- ---- ------------------ -------- ---
DISPOSITION: 

1 -------- ---- ---- --- --------- -.-- -------- ---- ---- ------------- ---- -I 
IGamma Analysis: 1 


1 Analysis Status: No errors. I 

1 Spectrum Validity Check engine has suggested data review. ~I/ 


1 Pu-239/Am-241 ratio is less than the lower limit of 100.00 L/~ 1 


1-- ------------------ ---- -------- ---- ---- -------- ---- ------------ ---I 
DISPOSITION: 

1- ----- --- ---- ---- ---	 ---------1 
1 Segment Data Review: 

Segment: 1 OK I' 

Segment: 2 OK I I 
Segment: 3 Analysis Warnings: 

Minimum transmission used. 
Segment: 4 Analysis Warnings: 

Minimum transmission used. 
I 	 Segment: 5 Analysis Warnings: 
I Minimum transmission used. > 	 I 

1 

1 	 Segment: 6 OK 

Segment: 7 OK 
 I1 
Segment: e OK 

Segment: 9 OK 

Segment: 10 OK 
 I 
Segment: 11 OK 	 1 

I 	 Segment: 12 OK 

Segment: 13 OK 

Segment: 14 OK 

Segment: 15 OK


I 	 Segment: 16 OK I 

I 



-------- ------------ ------------ -------- --- ------------ --I 
DISPOSITION: 

1-------- ------- -----------------1 
1 Miscellaneous, 
1 

! I 
1-- ------------------------- ------------ ------------ --- -------- --- ------1 
DISPOSITION: 

----------- --- ---- --- --- ----I 

Date: t- 5"- O~ 
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1---------- ---------- --~~d~~~~~a~-~~~~-;h~~~-------- ---------- ----I 
1------- --------- - -------- ------- ---------- ------- - --------1 

Engine Version: MMRes. Cmb. V1.2 

Assay Instrument: SGS with Trans. Location:LLNL I 
Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 fItem ID: LL85901401 TRU Analysis Date: 5/5/2009 

i 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date; 5/5/09 Declared date 5/5/09 
Low energy spectrum sensitivity 30.0% Total counts :::::: 4.484E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 ; 0.5607 Cd g/cm2 ; 1.6402 FWHM at 122 keV 612 eV 
QFIT 1.00 FWHM at 208 keV 781 eV 
NQFIT ; 1. 00 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000270 3.7 3.6 0.1644 3.8 0.02524 3.67 0.02746 3.99 
Pu-239 1.000000 0.0 0.6 609.1514 1.3 93.55436 0.08 93.44845 0.08 
Pu-240 0.066614 1.2 1.1 40.5780 1.6 6.23203 1.16 6.23017 1.16 
Pu-241 0.001642 1.4 1.2 1.0000 0.0 0.15358 1. 35 0.25919 2.28 
Pu-242 (New alg. ) 0.2265 ( 10) 0.03479 ( 10) 0.03474 ( 9) 
Am-241 0,006084 0.7 0.4 3.7064 1.3 0,56923 0.69 0.57814 0.70 
U-235 0.016950 36.4 36.4 1.58579 36.37 1. 58550 36.36 

Pu-240 effective {meas. date) 6.354 +/- 1. 28% 
Am 241 separated about 32.015 +/- 0.208 years ago 
Am/Pu-241 weight ratio :::::: 3.70636 +/- 1.26% 

Messages: 

Lead x-rays detected. 
Calculations in MGAABS didn't converge: results may be suspect. 
Efficiency curvature boundary reached. 
Pu-241/Pu-239 efficiency changed in MGACAL by 1%. 

Notes , * :::::: Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

r:;,-s-09Date:Reviewed by: 
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1----------------- ------------ ------------ ------------ -I 
1________ ___~A_~~~~ Assay Report 1 ____ -----------_----_1 

************************* Item Information ************************ 

Item ID: LL85001778TRU Count Sequence Number: 380 
Operator: RHWM2\RHWM 
Assay Start: 5/5/2009 1:48:43 PM 
Description 1: LL85001778TRU 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
weight: Gross: 66.6 kg Net: 42.8 kg 
Container: Volume: 208.0 1 Full : 100.0 ,. 
Density: 0.210 kg /1 

************************ System Configuration *********************** 

Counter: SGS wi th Trans. 
Segments: Number: 16 Offset: o 
scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default 0 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source; 8e-75 Trans. o 

Errors quoted at 1.000 sigma 
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I -------------------- --------- --------- --------- --------- -------1 
1 Segment 1 Results I 
1------- ------ - --------- -------- ---------- -------------------- i 

Segment: 1 Detector: DET01 position: 1 
C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P001_S001 

Acquisition Start: 5/5/2009 1:49:45 PM 

Elapsed Live Time: 118.14 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.117 +/- 0.0078 
SE-75 264.66 0.211 +/- 0.0038 
SE-75 279.54 0.218 +/- 0.0042 
SE-75 400.66 0.273 +/- 0.0055 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:05:44 AM 

Peak Analysis From Channel: 80 to Channel: Bl92 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.56 y 1766 569 1. 05 120.97 4.152E-006 3.28 
99.90 10442 1327 1.19 201.58 B.783E-005 1.56 

129.31 Y 127 412 1.05 260.35 1.634E-004 24.64 
152.87 Y 2828 370 1.18 307.42 2.016E-004 2.40 
197.24 318 250 1.16 396.09 2.212E-004 9.53 
238.66 Y 125 197 1. 25 478.85 2.075E-004 19 .34 
510.78 480 85 2.32 1022.64 1.066E-004 5.68 
558.46 72 56 1.80 1117.92 9.880E-00S 20.40 
583.06 Y 125 44 1. 38 ll67 . 07 9.S41E-005 12.04 
766.62 Y 19 32 1. 57 1533.87 7.877E-005 51.57 

1274.65 Y 170 18 1. 33 2549.07 6.128E-005 8.94 
2615.42 17 8 0.99 522B.32 3.29BE-005 34.58 

Reference peak Correction factor (from 2234.4 keV peak) is 1.01 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------ ---------- ---------- -------- ---------- ---------- ---------1 
1 Segment 2 Results 1 

1--- --------- - .. ------------------- --------- -------------------- --I 

Segment: 2 Detector: DETOI Position: 2 
C:\Canberra\NDA2k\Data\00000380_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/5/2009 1:52:57 PM 

Elapsed Live Time: 117.68 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.091 +/ 0.0072 
SE-75 264.66 0.180 +/- 0.0033 
SE-75 279.54 0.184 +/- 0.0037 
SE-75 400.66 0.229 +/- 0.0047 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10,05:47 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency tUncert. 

59.61 Y 2617 721 1. 08 121. 06 6.650E-005 2.70 
99.90 15993 1864 1.20 201. 57 1.563E-004 1.41 

109.97 400 524 2.87 221.69 1.722E-004 9.50 
129.44 Y 173 639 1.28 260.60 l. 952E-004 23.03 
152.83 Y 4278 526 1.18 307.34 2.175E-004 2.05 
197.25 469 328 1.15 396.10 2.369E-004 7.60 
208.39 Y 76 236 0.94 418.37 2.379E-004 32.17 
238.67 Y 163 230 1.17 478.88 2.359E-004 16.00 
511.03 674 122 2.48 1023.12 1.564E-004 4.82 
558.45 90 62 1.50 1117.89 1.463E-004 17.37 
583.11 Y 218 81 1.21 1167.17 1.415E-004 9.61 

1274.55 Y 286 22 1. 37 2548.87 8.595E-005 6.72 
2615.81 40 3 0.74 5229.10 1. 053E- 004 17.53 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 02 +/~ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region" 
m Other peak in a multiplet region" 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 



5 Self ADsorption Report for LL85001778TRU 6/3/2009 10:15:18 Page 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------------- ------------------1 
1

1 ----------- 
Segment 3 Results 1

------------1 
Segment: 3 Detector: DETOI position: 3 
C:\Canberra\NDA2k\Data\00000380_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/5/2009 1:56:09 PM 
Elapsed Live Time: 117.73 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.B 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.056 +/- 0.0063 
SE-75 264.66 0.135 +/- 0.0025 
SE-75 279.54 0.139 +/- 0.0029 
SE-75 400.66 0.183 +/ 0.0039 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:05:51 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 1993 757 1.08 121. 04 4.643E-005 3.23 
99.90 13582 1893 1.18 201.57 1.335E-004 1. 47 

110.00 324 602 2.02 221. 76 1.515E-004 12.32 
152.85 Y 3703 524 1.20 307.38 2.076E-004 2.19 
197.13 450 328 1.36 395.88 2.343E-004 7.88 
207.97 81 244 1.10 417.54 2.360E-004 30.98 
238.74 Y 159 224 1. 72 479.01 2.348E-004 16.57 
510.83 682 87 2.76 1022.72 1. 51lE-004 4.58 
558.31 76 48 1. 62 1117.62 1.410E-004 18.19 
583.00 Y 179 49 1. 52 1166.96 1.363E-004 9.63 
890.66 41 35 1. 09 1781. 74 1.005E-004 27.58 

1274.80 Y 225 28 1. 83 2549.36 8.346E-OOS 7.98 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/ 0.01 

y Peak Identified by NID 
M -First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----------- -------------1 
1
1---------

Segment 4 Results 1

-------------1 
Segment: 4 Detector: DETOl Position: 4 
C:\Canberra\NDA2k\Data\00000380 CNTROOOl DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/5/2009 1:59:20 PM 
Elapsed Live Time: 117.67 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 5S Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 O. 
SE-75 264.66 0.190 +/- 0.0035 
SE-75 279.54 0.194 +/ 0.0038 
SE-75 400.66 0.241 +/- 0.0049 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:05:54 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency tuncert. 

48.57 297 889 1.47 99.00 2.917E-007 15.86 
59.54 Y 2379 820 1.00 120.93 3.411E-006 2.93 
99.90 13101 2131 1.18 201.58 1.106E-004 1.50 

111.62 246 646 2.60 224.99 1.595E-004 16.04 
129.37 Y 186 651 1. 35 260.46 2.237E-004 21.30 
152.83 Y 3623 547 1.22 307.35 2.813E-004 2.22 
197.29 354 273 1.41 396.18 3.112E-004 8.73 
207.95 Y 63 295 1.09 417.49 3.087E-004 42.47 
238.55 Y 173 235 0.98 478.63 2.921E-004 15.66 
510.92 604 107 2.68 1022.91 1.S43E-004 5.08 
558.49 94 47 1.30 1117.98 1.439E-004 15.99 
563.02 Y 198 46 1.40 1166.99 1. 393B- 004 9.16 

1274.75 Y 238 26 1. 54 2549.27 9.203E-005 7.55 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1---------------------------------
segment 5 Results 

Segment: 5 Detector: DETOI position: 5 
C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/5/2009 2:02:31 PM 
Elapsed Live Time: 116.74 sec Elapsed Real Time: 120.00 seC 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.166 +/- 0.0090 
SE-75 264.66 0.262 +/- 0.0047 
SE-75 279.54 0.269 +/- 0.0052 
SE-75 400.66 0.321 +/- 0.0063 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:05:57 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.53 Y 6020 1421 1. 08 120.90 7. 191E- 005 1.94 
M 99.94 Y 23354 2777 1.13 201.66 1. 824E- 004 1.96 14.50 
m 103.29 Y 370 1334 1.14 208.35 1.902E-004 7.49 

110.92 464 1299 2.02 223.59 2.065E-004 12.77 
129.40 Y 923 823 1.22 260.52 2.3S3E-004 5.76 
152.83 Y 6111 736 1.16 307.34 2.679E-004 I.S3 
197.18 489 471 1.10 395.97 2.912E-004 8.34 
208.01 Y 172 372 1.10 417.61 2.919E-004 18.67 
238.70 Y 224 310 1. 50 478.94 2.873E-004 13.98 
345.06 107 212 1. 47 691.47 2.423E-004 23.82 
375.10 Y 226 152 1.26 751. 51 2.286E-004 10.87 
413.76 Y 124 192 1.18 828.75 2.123E-004 20.47 
510.79 763 114 2.74 1022.66 1.791E-004 4.49 
558.48 53 73 1. 67 1117.95 1.663E-004 29.31 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

583.02 y 254 69 1.41 1166.98 1. 604E-004 8.37 
766.25 Y 68 56 1.67 1533.14 1.289E-004 22.50 

1274.58 Y 269 40 2.02 2548.93 9.511E-005 7.47 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.03 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 correction not done - 2.09E-QOl +- 1.lSE-002 

Beta: -2.73E+OOI +- 2.34E+OOI Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in attempted correction: 3 


Energy Mass (g) 
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1------ ---------- ----------- - ------- ---------- ----------1 
1 Segment 6 Results 1 

----------  ----------  -----------  ----------- 1 ----------  ------1 
Segment: 6 Detector: DET01 Position: 6 
C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 5/5/2009 2:05:43 PM 
Elapsed Live Time: 116.18 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

6.00 0.211 +/- 0.0107 
SE-75 264.66 0.341 +/- 0.0061 
SE-75 279.54 0.351 +/- 0.0066 
SE-75 400.66 0.405 +/- 0.0079 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:06:00 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 y 9266 1936 1. 09 121. 01 1.966E-006 1.68 
M 99.94 Y 28804 3462 1.13 201.66 1.265E-004 1. 82 15.20 
m 103.40 Y 628 1704 1.14 208.56 1.449E-004 5.33 
M 111. 04 928 1348 1. 76 223.84 1. 850E-004 3.98 3.67 
m 115.02 Y 526 2119 1. 75 231.78 2.049E-004 6.35 

129.39 Y 1516 951 1.24 260.50 2.673E-004 4.12 
M 148.61 Y 135 856 1.13 298.90 3.275E-004 19.41 1. 64 
m 152.79 Y 7436 715 1.13 307.26 3.370E-Q04 2.61 

197.12 718 484 1.22 395.85 3.739E-004 6.20 
M 203.61 Y 203 379 1.14 408.82 3.728E-004 9.84 1.43 
m 207.97 Y 354 396 1.14 417.52 3. 716E- 004 6.82 

238.77 Y 258 338 1.31 479.07 3.554E-004 12.82 
332.78 Y 109 174 0.91 666.94 2.878E-004 20.02 
345.02 60 240 0.80 691. 39 2.BOIE-004 42.51 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 375.03 Y 354 171 1. 26 751.36 2.631E-004 5.99 1. 61 
m 380.04 55 161 1. 27 761. 38 2.605E-004 20.03 
m 382.70 67 158 1. 27 766.69 2.592E-004 17.23 

392.90 99 186 1.46 787.08 2.540E-004 24.71 
413.70 Y 277 182 1. 33 828.63 2.445E-004 9.85 
511.18 915 135 2.51 1023.43 2.103E-004 4.14 
558.40 48 57 1. 63 1117.80 1.980E-004 27.84 
583.04 Y 278 58 1.13 1167.04 1. 923E-004 7.59 
766.41 Y 89 60 1. 70 1533.45 1.603E-004 18.27 
890.79 34 39 1.09 1782.00 1.441E-004 32.96 

1274.81 Y 308 36 1.63 2549.40 1.065E-004 6.75 
2615.72 54 0 1.90 5228.92 4.302E-005 13.91 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.04 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 correction not done - 3.12E-001 +- 1.lSE-002 

Beta: 1.46E+00l +- 1.52E+001 Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in attempted correction: 4 


Energy Mass (g) 
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1-----------------------------------------------------------------------1 
1 Segment 7 Results 1 
1-----------------------------------------------------------------------1 

Segment: 7 Detector: DETOl position: 7 
C:\Canberra\NDA2k\Data\00000380 CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 P007_S007 

Acquisition Start: 5/5/2009 2:08:55 PM 
Elapsed Live Time: 116.74 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75 11 

Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.165 +/- 0.0098 
SE-75 264.66 0.309 +/- 0.0056 
SE-75 279.54 0.319 +/- 0.0061 
SE-75 400.66 0.374 +/- 0.0073 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:06:04 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.57 Y 6689 1692 1.17 120.98 3.308E-006 1. 89 
M 99.94 Y 19371 2919 1.12 201.66 1.194E-004 2.11 10.60 
m 103.39 Y 443 1526 1.13 208.55 1.356E-004 6.72 

111.02 458 1351 1. 80 223.79 1.714E-004 13 .10 
129.37 Y 861 1128 1.17 260.46 2.468E-004 6.91 
152.83 Y 5199 853 1.18 307.34 3.169E-004 1. 97 
197.17 347 486 1.13 395.94 3.584E-004 11. 08 

M 203.59 Y 63 492 1.14 408.77 3.575E-004 25.16 2.12 
m 208.09 Y 312 456 1.15 417.77 3.562E-004 7.62 

238.63 Y 223 362 1.40 478.79 3.384E-004 14.92 
332.85 Y 48 263 1.12 667.08 2.588E-004 55.57 
344.96 118 218 1. 35 691.27 2.500E-004 21. 54 
375.06 Y 262 433 1. 23 751. 42 2.305E-004 16.89 
392 . 90 131 146 1.40 787.07 2.203E-004 17.17 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

M 413.66 Y 345 102 1.27 828.61 2.098E-004 14 .22 1. 04 
m 416,82 41 90 1.27 834.87 2.083E-004 25,74 

511,20 650 121 2.14 1023.47 1. 743E-004 5,01 
558.10 44 83 1. 78 1117.18 1.629E-004 37.22 
583,03 Y 229 81 1.67 1167,02 1. 579E-004 9,35 
766.55 Y 63 64 1.48 1533.74 1. 339E-004 24.46 
890.55 30 36 1.44 1781. 52 1. 243E-004 35.50 

1274.79 Y 244 16 1.81 2549.35 1. 015E-004 7.23 

Reference Peak correction factor (from 2234.4 keY peak) is 1.03 +/- 0.01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 2.7GE-OOI +- 5.54E 002 1.95E-00I +- 1.27E-002 

Beta: 5.44E+00I +- 3.14E+OOI Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 1. 98E-00I + 1.S7E-002 
203.55 1.11E-OOl + 2.BlE-002 
375.05 2.62E-OOI + 4.45E-002 
413.71 4.01E-OOI + 5.77E-002 
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Segment 8 Results 

Segment: 8 Detector: DETOI position: 8 
C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002 PROCOOAG ANLZ0003 P008 S008 

Acquisition Start: 5/5/2009 2:12:06 PM 

Elapsed Live Time: 115.58 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75 11 

Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.179 +/- 0.0098 
SE-75 264.66 0.276 +/- 0.0050 
SE-75 279.54 0.285 +/- 0.0055 
SE-75 400.66 0.330 +/- 0.0065 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:06:07 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.56 Y 6429 1773 1. 07 120.97 6.934E-005 1. 94 
M 99.93 Y 30126 4003 1.12 201.63 1.904E-004 1. 90 10.15 
m 103.37 Y 794 2025 1.12 208.51 1.986E-004 4.89 

129.39 Y 393 1548 1. 08 260.51 2.462E-004 16.06 
152.82 Y 10165 1152 1.18 307.32 2.739E-004 1. 57 
197.00 483 631 1.11 395.61 2.935E-004 9.19 
208.04 Y 303 513 1.12 417.67 2.935E-004 12.80 
238.66 Y 618 472 1. 23 478.86 2.878E-004 6.93 
311.85 Y 89 304 1. 40 625.11 2.578E-004 31. 45 
332.57 Y 57 375 1. 00 666.51 2.479E-004 55.31 
344.96 152 258 1.16 691.27 2.421E-004 18.02 

M 375.03 Y 454 228 1. 30 751.36 2.284E-004 5.31 0.87 
m 380.04 83 205 1. 31 761. 37 2.262E-004 15.43 
m 382.87 89 197 1. 31 767.02 2.249E-004 14.66 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

392.87 189 225 1.62 787.01 2.206E·004 15.08 
413.70 Y 400 185 1. 37 828.63 2.122E-004 7.54 
422.63 43 111 0.97 846.48 2.089E-004 39.82 
510.82 960 147 3.02 1022.72 1.798E-004 4.04 
558.31 55 118 1.15 1117.60 1. 672E-004 35.09 
583.05 Y 398 83 1.42 1167.04 1.614E-004 6.33 
727.63 Y 37 89 1. 70 1455.96 1. 351E-004 46.42 
766.29 Y 117 76 1.48 1533.22 1.298E-004 15.49 
870.86 25 52 0.B8 1742.19 1.1B3E-004 48.84 
890.74 47 56 1.30 1781.90 1.165E-004 29.22 

1274.68 Y 287 52 1. 99 2549.12 9.635E-005 7.53 
2615.65 129 10 2.57 5228.77 1. OBBE- 004 9.96 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.04 +/- 0.01 

y Peak Identified by NID 

M First peak in a multiplet region 

m = other peak in a multiplet region 

F Fitted singlet
~ 

? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU'239 1.02E+000 +- 1.09E-001 2.16E-00I +. 1.22E-002 

Beta: 3.12E+002 +- 3.27E+001 Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 3 

Energy Mass (9) 

129.30 9.05E-002 +- 1.S0E-002 
375.05 4.58E-00I +- 2.56E-002 
413.71 4.60E-00I +- 3.5BE-002 
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--I 
Segment 9 Results i

--I 

Segment: 9 Detector: DET01 position: 9 
C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/5/2009 2:15:17 PM 

Elapsed Live Time: 110.39 sec Elapsed Real Time: 120.00 sec 


Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.114 +/- 0.0091 
SE-75 264.66 0.199 +/- 0.0037 
SE-75 279.54 0.204 +/- 0.0041 
SE-75 400.66 0.244 +/- 0.0051 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:06:10 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.52 Y 16279 2973 1.14 120.89 8.430E-006 1.48 
M 99.88 Y 86582 7340 1.16 201. 54 1.287E-004 1. 41 41. 69 
m 103.17 Y 2025 3191 1.17 208.11 1.401E-004 3.05 

110.91 1422 2932 2.12 223.57 1. 650E-004 6.81 
125.28 Y 273 1645 0.99 252.29 2.025E·004 13 .30 2.36 
129.38 Y 1055 2073 0.99 260.47 2.110E-004 5.02 
152.76 Y 27723 2075 1.18 307.21 2.480E-004 1. 31 
197.14 1352 1110 1.31 395.89 2.690E-004 5.07 

M 203.58 Y 129 660 1.06 408.75 2.688E-004 16.73 1. 85 
m 208.11 Y 493 808 1. 06 417.82 2.684E-004 6.65 

238.65 Y 1693 764 1.28 478.83 2.61lE-004 3.86 
300.08 Y 95 595 0.99 601. 59 2.369E-004 44 .45 
311.80 Y 343 492 1.27 625.01 2.321E-004 12.07 

M 332.77 Y 296 372 1.00 666.93 2.240E-004 19.52 1.68 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency tUncert. 

m 335.63 Y 87 424 1.01 672.63 2.229E-004 25.08 
344.98 219 360 1.35 691.33 2.195E-004 15.25 

M 368.60 Y 99 339 1.32 738.52 2.1l2E-004 19.13 1.16 
m 375.10 Y 693 361 1. 33 751. 50 2.090E-004 10.79 
m 380.07 131 349 1. 33 761.44 2.073E-004 16.36 
m 382.81 118 314 1. 34 766.92 2.064E-004 17.08 

392.93 208 357 1. 57 787.14 2.032E-004 16.94 
413.77 Y 574 246 1. 56 828.77 1. 972E-004 6.37 
510.85 2335 329 2.80 1022.78 1. 746E-004 2.78 
583.04 Y 994 177 1. 53 1167.02 1. 613E-004 4.19 
727.38 Y 87 138 1. 54 1455.47 1. 400E-004 26.56 
742.82 71 99 1. 37 1486.32 1.381E-004 27.63 
766.40 Y 370 104 1.36 1533.43 1. 351E-004 7.37 
786.46 Y 106 74 1.16 1573.52 1. 327E-004 17.61 
860.71 Y 70 97 0.97 1721. 89 1. 242E-004 27.49 
870.69 66 91 0.87 1741. 84 1.231E-004 27.66 
890.44 76 107 1. 93 1781.31 1.210E-004 26.30 

1235.87 21 43 1. 09 2471.57 9.087E-005 57.21 
1274.64 Y 809 84 1. 88 2549.05 8.812E-005 4.40 
1528.32 19 22 1.51 3055.98 7.25SE-005 48.56 
2615.46 244 10 2.87 5228.39 3.732E-005 7.27 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.09 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model, FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.08E+OOO +- 1.00E-001 3.56E-00l +- 1.66E-002 

Beta: 1.79E+002 +- 1.7SE+OOI Alpha, 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (9) 

129.30 2.84E-OOI +- 1.90E-002 
203.55 3.02E-001 +- 5.76E-002 
375.05 7.64E-00l +- S.3SE-002 
413.71 7.11E-001 +- 4.77E-002 
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1------- ----------------------------- ------------------- ------1 
1 Segment 10 Results 1 

1-- --- - ---------------------------- ------ ----------------------1 
Segment: 10 Detector: DETOI Position: 10 
C:\Canberra\NDA2k\Data\00000380_CNTROOOl_DCAT0002_PROCOOAG ANLZ0003 POlO SOlO 

Acquisition Start: 5/5/2009 2:18:29 PM 

Elapsed Live Time: 113.14 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 0.146 +/- 0.0098 
SE-75 264.66 0.262 +/- 0.0048 
SE-75 279.54 0.270 +/- 0.0053 
SE-75 400.66 0.317 +/- 0.0064 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:06:13 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.58 Y 28427 3568 1.08 121.00 4.278E-006 1. 31 
M 99.90 Y 48453 5374 1.15 201.58 1.140E-004 1.62 22.09 
m 103.28 Y 2289 3421 1.15 208.33 1.290E-004 2.74 
M 111.00 1703 2103 1.68 223.75 1.635E-004 3.05 3.69 
m 115.10 Y 1045 3782 1. 69 231.95 1.81SE-004 4.55 
M 125.41 Y 426 1386 1.02 252.56 2.239E-004 8.36 2.55 
m 129.35 Y 2202 1951 1.03 260.42 2.385E-004 2.89 

152.79 Y 14793 1634 1.20 307.25 3.115E-004 1.46 
197.18 941 962 1.26 395.96 3.608E-004 6.38 

M 203.53 Y 321 758 1.15 408.66 3.607E-004 8.40 1.11 
m 208.06 Y 715 829 1.16 417.72 3.598E-004 4.85 

238.57 Y 841 673 1.14 478.68 3.433E-004 6.20 
300.19 Y 322 468 1.57 601.81 2.873E-004 12.55 
311.86 Y 930 465 1.29 625.13 2.766E-004 5.23 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 332.72 Y 365 411 1. 22 666.82 2.587E-004 24.03 0.82 
m 335.68 Y 157 412 1. 22 672.73 2.563E-004 25.43 

345.03 286 391 1. 34 691.41 2.488E-004 12.85 
M 375.05 Y 1026 294 1.31 751.40 2.272E-004 3.51 1.31 
m 380.24 200 245 1.31 761.78 2.238E-004 S.70 
m 382.79 163 229 1. 32 766.87 2.222E-004 9.96 

392.84 348 285 1.72 786.95 2.159E-004 9.97 
413.65 Y 833 230 1.39 828.54 2.043E-004 4.80 
422.32 83 153 1.45 845.86 1.998E-004 25.97 
451.45 127 163 1.46 904.07 1. 865E-004 18.93 
510.79 1639 232 2.57 1022.64 1. 653E-004 3.22 
583.02 Y 631 lOS 1.47 1166.99 1.473E-004 5.09 
662.35 Y 46 86 1. 35 1325.50 1. 338E-004 36.00 
766.37 Y 190 77 1.90 1533.38 1.223E-004 10.74 
890.39 84 62 1.67 1781. 21 1.136E-004 18.86 

1073.24 17 28 0.59 2146.58 1.0S0E-004 50.96 
1274.66 Y 590 51 1.85 2549.09 9. ?lOE-OOS 4.89 
1528.27 15 9 0.97 3055.88 8.S90E-005 40.50 
1592.66 17 9 0.72 3184.54 8.2?lE-005 37.01 
2615.64 159 11 2.56 5228.75 2.BS1E-005 9.07 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.07 +/- 0.01 

y = Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F = Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.41E+000 +- 7.89E-002 7.02E-OOl +- 1.92E-002 

Beta: 1.35E+002 +- 1.22E+OOl Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 5.24E-OOl +- 2.70E-002 
203.55 5.60E-001 +- 5.06E-002 
375.05 1.04E+000 +- 4.19E-002 
413.71 9.96E-00l +- 5.23E-002 
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1---------------- ------------------ ------------------- ---------1 
Segment 11 Results 1 

------------------ ----------------- ----------------1 
Segment: 11 Detector: DETOI Position: 11 
C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POl1_S011 

Acquisition Start: 5/5/2009 2:21:40 PM 

Elapsed Live Time: 115.49 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.252 +/ 0.0115 
SE-75 264.66 0.380 +/- 0.0069 
SE-75 279.54 0.389 +/- 0.0073 
SE-75 400.66 0.446 +/- 0.0086 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis performed on: 6/3/2009 10:06:17 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 45235 4288 1. 08 121. 04 5.381E-006 1.22 
M 94.79 2388 3547 2.09 191.37 1.229E-004 5.55 20.00 
m 99.18 Y 9784 4367 2.09 200.14 1.462E-004 4.19 
m 103.38 Y 3238 2608 2.10 208.53 1.687E-004 4.45 
M 111. 09 1657 1733 1. 58 223.93 2.089E-004 2.97 6.89 
m 115.13 Y 1081 3056 1. 58 232.01 2.289E-004 4.16 
M 125.36 Y 745 1305 1. 06 252.46 2.740E-004 4.86 5.19 
m 129.37 Y 3911 1302 1. 07 260.47 2.893E-004 2.04 
M 148.58 Y 206 1408 1.13 298.85 3.473E-004 13.352.44 
m 152.77 Y 1173 1333 1.14 307.23 3.S64E-004 3.80 
M 203.53 Y 540 671 1.14 408.66 3.868E-004 11.33 1.09 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 208.07 Y 966 691 1.15 417.72 3.849E-004 10.47 
M 297.28 54 223 0.93 596.00 3,134E-004 26,63 1.27 
m 300.17 Y 374 331 0.93 601.78 3.109E-004 14.11 

311.89 Y 2343 312 1.31 625.19 3.012E-004 2.67 
M 332.81 Y 564 211 1.36 667.01 2.850E-004 4,66 2,05 
m 335.81 Y 226 244 1.36 672,99 2.829E·004 7.64 
m 340.55 Y 270 228 1.36 682.47 2.795E 004 6.73 
m 345.04 531 209 1.37 691. 44 2.763E-004 4.74 

368.50 Y 195 193 1.15 738.32 2.609E-004 13.43 
M 375.05 Y 1512 159 1. 38 751.40 2.570E-Q04 5.92 0.71 
m 380.13 300 155 1. 38 761. 56 2.540E-004 8.68 
m 382.76 250 138 1. 38 766.81 2.525E-004 9.00 
M 392.89 519 131 1. 74 787.06 2.468E-004 11.75 1.39 
m 398.78 55 150 1. 75 798.82 2.437E-Q04 31. 52 

413.74 Y 1498 125 1.42 828.71 2.361E-004 3.12 
422,55 79 110 1.15 846.33 2.319E-004 24,17 
451.40 179 77 1.05 903.98 2.195E-004 11. 09 
511.46 271 92 1.91 1023.99 1.988E-004 8.64 
557.98 63 35 0.75 1116.95 1.864E-004 19.46 
583.Q5 70 44 1.59 1167.04 1.806E-004 19.53 

1274.59 Y 62 28 1.66 2548.94 9.811E-005 19.37 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.05 +/ 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ; Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.03E+OOO +- 1,OSE'OOl 9.73E-001 + 2.S2E-002 

Beta, 1.28E+002 +- 1.00E+001 Alpha, 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 7.67E-001 +- 3.10E-002 
203.55 a.79E-001 +- 1. 01E-001 
375,05 1.36E+00O +- 8.44E-002 
413.71 1.55E+000 +- 5.B2E-002 
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1--------
I Segment 12 Results I1-- ----------- ----- ----------- ----- ----- ----- --- ------ ----- ---I 

Segment: 12 Detector: DET01 position: 12 
C,\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 5/5/2009 2:24:52 PM 
Elapsed Live Time: 114.94 sec Elapsed Real Time, 120.00 sec 

--..---------------~~-~-.----

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.283+/- 0.0126 
SE-75 264.66 0.438 +/ 0.0079 
SE-75 27,). 54 0.444 +/- 0.0084 
SE-75 400.66 0.504 +/- 0.0097 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10,06:20 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.44 2069 6547 2.03 100.75 2.200E-004 6.66 
59.59 Y 67124 6263 1.08 121. 03 1.883E-004 1.19 
86.61 409 2179 0.92 175.02 2.130E-004 17.95 

M 94.76 2700 3020 1. 70 191. 31 2.278E-004 4.42 25.67 
m 98.82 Y 8784 3725 1.71 199.41 2.353E-004 3.45 
m 103.24 Y 3984 2608 1. 71 208.25 2.433E-004 3.67 
M 111.14 1988 1815 1. 54 224.04 2.573E-004 2.71 7.77 
m 115.24 Y 1348 2908 1. 54 232.23 2.641E-004 3.57 
M 123.03 Y 180 1321 1.12 247.79 2.764E-004 17.84 0.42 
m 125.32 Y 853 1271 1.12 252.37 2.797E-004 6.41 
m 129.36 Y 4704 1097 1.13 260.45 2.853E-004 4.59 
M 144.11 314 1176 1.18 289.93 3.057E-004 21.30 2.87 
m 148,71 Y 312 1227 1.19 299.12 3.117E-004 20.50 
m 152.84 Y 225 1162 1.19 307.37 3.167E-004 21.89 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keY) Area Counts (keY) centroid Efficiency %Uncert. 

189.31 90 748 0.78 380.24 3.434E-004 48.15 
M 203.61 Y 694 650 1. 20 408.81 3.470E-004 8.96 0.79 
m 208.04 Y 1214 636 1.21 417.68 3.475E-004 8.10 

300.20 Y 689 376 1.29 601.82 3.176E-004 6.11 
311. 89 Y 3576 341 1. 31 625.19 3.116E-004 2.21 

M 332.79 Y 546 246 1. 34 666.% 3.004E-004 4.76 1. 59 
m 335.79 Y 190 229 1. 34 672.94 2.988E-004 8.68 
m 340.57 Y 461 233 1. 34 682.50 2.963E-004 5.12 
m 345.08 565 208 1. 35 691.51 2.939E-004 4.64 
M 368.31 Y 176 166 1. 34 737.94 2.820E-004 10.54 1. 84 
m 375.01 Y 1615 172 1. 35 751.32 2.787E-004 5.32 
m 380.18 298 143 1.35 761. 65 2.761E-004 8.49 
m 382.71 204 139 1. 35 766.72 2.749E-004 9.52 
M 392.87 530 135 1. 52 787.01 2.700E-004 4.61 1.29 
m 398.53 115 147 1. 52 798.33 2.674E-004 11. 22 

413.65 Y 1502 126 1. 36 828.54 2.604E-004 3.12 
422.51 69 118 1.49 846.25 2.565E-004 28.46 
451.45 195 81 1.46 904.06 2.443E-004 10.68 
558.51 33 41 1.38 1118.02 2.087E-004 35.11 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.05 +/- 0.01 

Y Peak Identified by NID 

M ; First peak in a multiplet region 

m ; Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

pu-239 1.67E+OOO +- 9.24E-002 1.22E+OOO +- 3.36E-Q02 

Beta: 7.35E+001 +- 1.28E+00l Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 9.3GE-G01 +- 5.68E-002 
203.55 1.26£+000 +- 1.HE-GOl 
375.05 1.34E+OGO +- 7.6GE-002 
413.71 1.41£+000 +- 5.48E-002 
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1----------------------------------- -- ------- --- ---I 
I Segment 13 Results i
i------------------------------- ------ --- ---------- -I 

Segment: 13 Detector: DET01 Position: 13 
C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 5/5/2009 2:28:03 PM 
Elapsed Live Time: 115.91 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.227 +/- 0.0108 
SE-75 264.66 0.354 +/- 0.0064 
SE-75 279.54 0.360 +/- 0.0068 
SE-75 400.66 0.430 +/ 0.0083 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 10:06:23 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 Y 58921 5889 1.09 121.04 1.449E-004 1.19 
86.56 233 1727 0.83 174.92 1. 975E-004 27.30 

M 94.74 1805 2456 1.59 191.27 2.136E-004 4.92 16.46 
m 98.81 Y 6074 2963 1. 60 199.40 2.213E-004 3.73 
m 103.21 Y 3082 1980 1.61 208.19 2.292E-004 3.96 
M 111.11 1347 1390 1.48 223.97 2.424E·004 3.26 5.13 
m 114.94 Y 791 2192 1. 49 231. 62 2.483E-004 4.92 
M 125.36 Y 658 1068 1.12 252.45 2.62SE-004 6.49 3.23 
m 129.35 Y 3313 841 1.13 260.43 2.673E-004 3.98 
M 144.35 251 618 0.74 290.40 2.848E-004 147.47 1. 63 
m 148.74 Y 365 1473 0.75 299.17 2.895E-004 44.01 
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Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert, 

M 	 203,62 Y 463 390 1.16 408,84 3,162E-004 9,79 1. 72 
m 	 208,02 Y 909 401 1.16 417,63 3,163E-004 8,63 


300,08 Y 479 276 1. 30 601. 59 2,876E-004 7,35 

311,86 Y 2753 245 1. 36 625,14 2,823E-004 2,41 


M 332,76 Y 369 162 1.42 666,89 2,725E-004 5,61 1.13 
m 335,73 Y 159 178 1. 43 672,84 2,711E-004 8.97 
m 340,57 Y 357 143 1. 43 682,51 2,688E-004 5,60 
m 344,96 368 131 1.44 691. 27 2,667E-004 5,51 
M 368,53 Y 76 153 1. 23 738,38 2,559E-004 15,34 1.64 
m 375,06 Y 826 133 1. 23 751.43 2,529E-004 3,75 
m 380.16 136 112 1. 24 761,61 2.506E 004 9,71 
m 382,65 157 105 1.24 766,59 2,495E-004 8,83 
M 392,91 291 70 1. 28 787.09 2.450E-004 12.55 1.36 
m 398.56 67 68 1.28 798.38 2.425E-004 25.29 

413,72 Y 818 99 1. 30 828,67 2,359E-004 4,21 
422.68 43 44 1. 07 846,58 2,320E-004 27.79 
451.48 112 35 1. 55 904,14 2,204E-004 13,03 
558,41 44 25 1. 55 1117.80 1,854E-004 23,10 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.04 +/ 0,01 

Y Peak Identified by NID 

M First peak in a multiplet region 

m Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1. 000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (9) 

Pu-239 8,41E-001 + 4,48E-002 7.71E-001 +- 2,02E-002 

Beta: 2.12E+OO1 +- 1.18E+001 Alpha: 1.00E+OOO +- O,OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
~-----

129,30 7,03E-001 +- 3.76E-002 
203.55 9.21E-001 +- 9.25E-002 
375.05 7,53E-001 +- 3.1GE-002 

413,71 8.47E-001 +- 3,98E-002 
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1-- -------- ----- ------------------------------- -- -- -- -- -- ---(
! Segment 14 Results I 
1------------------- ----------- ----- ---------------------- ----------1 
Segment: 14 Detector: DET01 Position: 14 
C,\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 5/5/2009 2:31:14 PM 

Elapsed Live Time, 117.57 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136. 00 0.286 +/- 0.0122 
SE-75 264.66 0.427 +/- 0.0077 
SE-75 279.54 0.438 +/- 0.0082 
SE-75 400.66 0.492 +/- 0.0094 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:06:27 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 28014 3484 1.10 121. 07 5.379E-006 1.28 
M 94.74 726 1633 1.65 191.25 1.256E-004 8.27 7.42 
m 98.88 Y 2716 2138 1.66 199.53 1.484E-Q04 5.76 
:n 103.21 Y 1334 1455 1. 67 208.20 1. 723E-004 6.15 

111. 09 264 919 1. 24 223.93 2.14 7E-004 18.06 
M 125.34 Y 362 592 1.09 252.40 2.815E-004 6.73 2.25 
m 129.38 Y 1245 585 1.10 260.48 2.973E-004 3.28 
M 203.63 Y 128 241 1.25 408.86 3.927E-004 15.58 0.99 
m 208.05 Y 424 257 1. 26 417.69 3.904E-004 11.55 

248.24 28 133 0.50 498.00 3.S80E-004 62.16 
300.22 Y 155 164 1.16 601.88 3.079E-004 15.07 
311. 90 Y 966 127 1. 41 625.21 2.973E-004 3.87 
332.74 Y 64 160 1.23 666.85 2. 796E- 004 33.40 

M 340.51 Y 100 60 1.12 682.38 2.735E-004 11. 36 0.89 
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Energy 1D Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

m 344.94 108 57 1.12 691.24 2.701E-004 10.65 
M 375.03 Y 314 67 1.28 751.37 2.492E-004 5.91 1. 05 
m 379.98 57 57 1.29 761. 26 2.461E-004 15.18 
m 382.85 63 53 1. 29 767.00 2.443E-004 14.14 

393.00 105 58 0.99 787.27 2.382E-004 15.24 
413.74 Y 290 57 1.43 828.71 2.269E-004 7.35 
846.78 Y 15 14 1.26 1694.05 1.333E-004 43.32 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y = Peak Identified by NID 

M = First peak in a multiplet region 

m Other peak in a multiplet region 

F = Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.27E-OOI +- 2.51E-002 2.S7E-00I +- 8.S9E-003 

Beta: 4.3SE+001 +- 1.34E+OOI Alpha: 1.00E+00O +- O.OOE+OOO 

Number of energy lines used in correction; 4 


Energy Mass (g) 

129.30 2.38E-00I +- 1.13E-002 
203.55 2.05E-00I +- 3.22E-002 
375.05 2.90E-00I +- 1.80E-002 
413.71 3.DE-00I +- 2.39E-002 
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,----------------- ------------------------------ ----- ----- ··_--------1 
I Segment 15 Results 1 
1-- ----- ----- ------------ ------------------------------------ ------1 
Segment: 15 Detector: DET01 Position: 15 
C:\Canberra\NDA2k\Data\00000380_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P015_S015 

Acquisition Start: 5/5/2009 2:34:26 PM 

Elapsed Live Time: 118.36 sec Elapsed Real Time: 120.00 sec 


Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.342 +/- 0.0133 
SE-75 264.66 0.485 +/- 0.0087 
SE-75 279.54 0.492 +/- 0.0091 
SE-75 400.66 0.549 +/ 0.0104 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:06:30 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

59.62 Y 12658 2065 1.10 121. 08 4.896E-006 1.50 
M 98.96 Y 719 996 1. 33 199.69 1. 520E-004 4.60 3.09 
m 103.31 Y 500 935 1.34 208.38 1. 773E-004 5.43 
M 125.36 Y 120 418 1.03 252.45 2.917E-004 14.05 1.28 
m 129.38 Y 430 408 1.03 260.47 3.080E-004 6.09 

208.13 Y 149 230 1. 05 417.85 3.943E-004 17.57 
312.00 Y 74 97 1.35 625.40 2.939E-004 24.04 
332.64 Y 23 83 1.14 666.65 2.767E-004 62.72 

M 375.06 Y 94 54 1.00 751.42 2.471E-004 12.11 1.89 
m 380.34 22 45 1.01 761. 97 2.439E-004 30.19 

413.67 Y 95 43 1. 30 828.59 2.259E-004 14.66 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

pu-239 1.01E-00I +- 1.478-002 8.328-002 +- 4.718-003 

Beta: 3.11E+OO1 + 2.29E+001 Alpha: 1.008+000 +- O.OOE+OOO 
Number of energy lines used in correction: 3 


8nergy Mass (g) 

---- .. - -------
129.30 7.93E-002 +- 5.57E-003 
375.05 9.77E-002 +- 1. 07E-002 
413.71 1.038-001 +- 1.53E-002 
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1----- ------ -----1 

i Segment 16 Results ! 
1--- - ---  -----------1 

Segment: 16 Detector: DET01 Position: 16 
C:\Canberra\NDA2k\Data\00000380_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

AcquiSition Start: 5/5/2009 2:37:37 PM 
Elapsed Live Time: 118.76 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.400 +/- 0.0146 
SE-75 264.66 0.551 +/- 0.0099 
SE-75 279.54 0.565 +/- 0.0105 
SE-75 400.66 0.620 +1- 0.0118 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 10:06:35 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

M 
m 

59.61 
99.01 

103.44 
129.36 
207.98 
375.12 
413.83 
558.55 

Y 
Y 
Y 
Y 
Y 
Y 
Y 

4809 
348 
231 
200 

97 
60 
75 
37 

1001 
698 
585 
340 
147 

49 
26 
25 

1.13 
1.25 
1.26 
1.05 
1.25 
1.10 
1.51 
1.08 

121.06 
199.80 
208.65 
260.44 
417.54 
751.54 
828.89 

1118.09 

9. 977E- 005 
1.452E-004 
1.504E-004 
1. 756E-004 
2. 114E- 004 
1. 775E-004 
1. 668E-004 
1.337E-004 

2.05 
7.23 
8.78 

15.47 
21.14 
22.00 
15.52 
26.61 

5.92 

Reference peak Correction factor (from 2234.4 keV peak) is 1.01 +/ 0.01 

Y e 

M e 

m 
F e 

? 

peak Identified by NID 
First peak in a multiplet region 
Other peak i.n a mUltiplet region 
Fitted singlet 
Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.14E-001 +- 2.38E-002 7.69E-002 +- 7.91E-003 

Beta: 7.43E+001 +- 3.98E+001 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 6.46E-002 +- 1. 04E- 002 
375.05 7.82E-002 +- 1.73E-002 
413.71 1.10E-OOI +- 1.73E-002 
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1---
Sum of Segment NID Results ---------------1 

1
1---

Category: Segmented 1

---------------1 

C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002_PROCOOAK.CNF 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3 : 
There are not enough peaks to do the calculation 

Absorption correction model: 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on 3.210E-002 +/- 7.499E-007 1.480E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 B.649E+OOO +/- 2.2'< 2.021E-004 1.367E-009 
Al-26 < 9.254E-002 +/- 19.8% < 2.162E-006 < 4.S6BE-006 
K-40 < 7.144E-001 +/- S.3% < 1. 669E-00S < 1. l1SE-001 
Co-57 < 1.70SE-001 +/- 4.2% < 3.991E-006 < 1.998E-Oll 
Co-GO < 6. S92E-002 +/ - 2.0% < 1. S40E-006 < S.7BIE-Oll 
Se-75 < 1.020E-OOI +/- 2.3% < 2.384E-006 < 7.019E-012 
Kr-85 < 3 _144E+OO1 +/ - 3.2% < 7.34SE-004 < 7.922E-008 
Sr-90 9.039E-002 +/ - 36.1% 2. 112E- 006 6.SS4E-010 
Sb-125 < 1.703E-001 +/- 2.1% < 3.980E-006 < 1. 639E-010 
Ba-133 < B.919E-002 +/- 1. 8% < 2.084E-OOG < 3.523E-010 
Cs-134 < 7.099E-002 +/- 2.1% < 1.659E-OOG < 5.417E-Ol1 

? 	 Cs-13 7 9.039E-002 +/- 3G.U 2.112E-OOG 1. 030E-009 
Eu-lS2 < 2.B43E-OOl +/- 2.6% < 6.642E-OOG < 1.S9BE-009 
Eu-lS4 < 2.934E-001 +/- 4.4% < 6.856E-006 < 1.100E-009 
Ho-166m < 8.210E-002 +/- 4.2% < 1. 918E-OOG < 4.SGSE-008 
Bi-207 < 6.227E-002 +/- 2.4% < 1.4SSE-006 < 1.133E-009 
Pb-210 < 1. 217E+004 +/ 309.7% < 2.843E-001 < l.S82E-004 
Ra-226 < 1.392E-001 +/ - 2.1% < 3.253E-006 < 1.392E-007 
Ac-227 < 3.956E-00I +/ - 8.5% < 9.242E-006 < S.419E-009 
Th-230 < 2.207E+OO2 +/- 9.1% < S.15GE-003 < 1.081E-002 
Pa-231 < 2.179E+OOO +/ - 11.3% < S.092E-OOS < 4.SS5E-00S 
Th-232 2.861E+OOO +/- 3.7% 6.684E-OOS 2.S7BE+OOI 
U-232 6.029E+OOO +/ 3.5% 1.409E-004 2.792E-007 
U-233 < 1.6S1E+003 +/- 4.1% < 3.85BE-002 < 1.684E-001 
Pa-234 < 3.911E-OOl +/- 12.2'0 < 9.137E-006 
Pa-234m < S.381E+OO2 +/- 2.3% < 1.2S7E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 049E-001 +/- 4. Hr < 2.4S0E-006 < 4.792E-002 
Np~237 2.20BE+00I +/- 1.6% S.160E-004 3.0nE-002 
Pu-238 7.907E+006 +/- 1. 7% 1.847E+002 4.S70E-OOI 
U-238 < 9.550E+OOO +/ - 2.1% < 2.231E-004 < 2.80BE+OOI 
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Pu-239 5.997E+OO5 +1 2.5% 1.401E+OOl 9.S3SE+OOO 
Pu-239B < 1.229E+OO4 +/ 5.4% < 2.8nE-001 < 1.9S4E-OOl 
U-239 < 7.440E+OO4 +/ 368.5% < 1.738E+OOO 
Pu-240 < 7.189E+OO3 +/ - 14.2% < 1. 6eOE-OOl < 3.127E-002 
Am-241 4.257E+OO4 +/ 21.4% 9.947E-OOl 1.226E-002 
Am-241B 1. 371E+OO5 +/ 3.3% 3.202E+OOO 3.947E-002 
Pu-241 3.966E+OO5 +/ IS.S,! 9.267E+OOO 3.815E-003 
Pu-241B 6.893E+OOS +/ 3.5% 1.610E+OOl 6.631E-003 
Pu-242 < O.OOOE+OOO +/ O.Ot < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 4.290E-001 +/ 2.2% < 1. 002E-OOS < 2.124E-006 
Cm-243 < 4.42SE-001 +/ 3.6% < 1. 034E-OOS < 8.496E-D09 
Cm-244 
Cm-24S 

< 
< 

7.794E+OO4 
6.623E-OOI 

+/ -
+1

14.H 
8.4% 

< 
< 

1.821E+OOO 
1. S47E-OOS 

< 
< 

9.509E-004 
3.80SE-006 

Crn-247 < 7.433E-002 +/ 8.S'! < 1. 737E-006 < 7.9S3E-004 
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Nuclide Total Activity 
(uCi) 

%-Error concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

8.850E-002 
3.524E-001 

+/
+/

3.5% 
6.6% 

< 
< 

2.068E-006 
8.233E-006 

< 
< 

2.142E-006 
2.202E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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******************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument~ SGS wi th Trans. 

Analysis Method: LLNL SGS operating Procedure 

Item ID: LLSS00177STRU 


NID identified fiducial nuclide Pu-239 

Source of isotopics: MEASURED 


Net Weight 42800.0 g 
Pu mass 1. 03E+00I +
TRU Alpha Activity 9.l1E+OOO +
TRU Activity Concentration 2.13E+OOS +
Pu-239 Equivalent Activity 8.36E+OOO +
Pu-239 FGE 9.6IE+OOO +
Decay heat 3.00E-OOI +

Activity 
Nuclide Mass Activity Uncert. 

9 Ci Ci 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U23S O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 3.09E-002 2.2lE-OOS 4. 22E- 006 
PU23S 4.SSE-OOI 8.39E+OOO 1.64E+OOO 
U238 <LLD <LLD O.OOE+OOO 
PU239 9.S3E+OOO 6.00E-OOI 1.lSE-OOI 
PU240 3.0SE-OOI 7.07E-002 2.37E-002 
AM241 1.23E-002 4.2GE-002 1.22E-002 
PU241 7.S3E-003 7.82E-OOI 2. l3E-OOl 
PU242 1.49E-003 S.93E-006 2.l1E-OOG 

Date: 

ITR: Date: 

******************** 

1.5 

Location:LLNL 
Software Version
Analysis Date: 

: NDA 2000 V.4.0 
S/5/2009 

1.64E+000 g 
1.64E+OOO Ci 
3.83E+004 nCi/g 
1.49E+OOO Ci 
I.S3E+OOO 9 
S.43E-002 W 

MDA 
Ci 

O.OOE+OOO 
1.02E-007 
1. 6SE-003 
O.OOE+OOO 
1. OSE-007 
3.07E-007 
S.S2E-002 
9.SSE-006 
3.9SE-003 
4.6SE-004 
6.96E-OOS 
S.lSE-003 
O.OOE+OOO 

'-3- Of 
'6z fo'?
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1 ----- ----- -----  -----  -----1 
Summed Segment Spectra Results 

1

1----
Category: Segmented 1

---------1 
C:\Canberra\NDA2k\Data\00000380_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 11S.21 sec Elapsed Real Time: 120.00 sec 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on 3.037E-001 +/- 30.0% 7.096E-006 1. 400E-014 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 8.604E+OOO +/- 2.4% 2.010E-004 1. 359E-009 
Al 26 < 3.164E-001 +/- 7.1% < 7.392E-OQ6 < 1.664E-00S 
K-40 < 2.137E+OOO +/- 2.8% < 4.992E-005 < 3.333E-001 

X Co-57 
Co-60 < 2.40SE-001 +/ 1. 3% < 5.6l9E-006 < 2.109E-OlO 
Se-75 < 4.586E-OOI +/- 1.0% < 1.071E-OOS < 3.IS5E-011 
Kr-85 < 1.169E+OO2 +/- 2.5% < 2.73IE-003 < 2.94SE-007 
Sr··90 S.973E-001 +/- 15.2% 1. 39GE-005 4.331E-009 
Sb-125 < 7.660E-OOl +/- 1. 3% < 1.790E-OOS < 7.369E-OIO 
Ba-133 < 3.877E-OOl +/- 0.8% < 9.0S7E-006 < 1.S3lE-009 
Cs-134 < 2.614E-OOl +/ 0.9% < 6.l08E-006 < 1.995E-OI0 

? Cs-137 5.973E-OOl +/- 15.2% 1. 396E-005 6.810E-G09 
Eu-152 < 9.5l0E-OOl +/ - 1. 9% < 2.222E-005 < 5.34SE-009 
Eu-154 < 1.337E+OOO +/- 1.1% < 3.l24E-005 < 5.013E-009 
Ho-166m < 3.847E-OOl +/- 1.9% < 8.987E-006 < 2.13 9E-007 
Bi-207 < 2.6lGE-OOl +/ 0.8% < 6.113E-006 < 4.762E-009 
Pb-210 < 1.060E+004 +/ - 11. 4% < 2.47GE-OOl < 1.378E-004 
Ra-226 < 5.9l7E-OOl +/ 1.3% < 1.382E-OOS < 5.9l7E-007 
Ac-227 < 1.6S6E+OOO +/ - 8.2~ < 3.875E-005 < 2.272E-008 
Th-230 1.84lE+003 +/- 34.7% 4.302E-002 9.021E-002 
Pa-23l < 9.730E+OOO +/- 11.1% < 2.273E-004 < 2.034E-004 
Th-232 1.086E+001 +/- 2.0% 2.538E-004 9.788E+OOl 

X 	 U-232 
U-233 < 7.132E+003 +/- 1.4% < 1. 666E-OOl < 7.27SE-OOl 
Pa-234 < 1.402E+OOO +/- 12.1% < 3.276E-005 
pa-234m < 1.781E+003 +/- 1. 5% < 4.l62E-002 
U~234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 4.888E-OOl +/- 1.7% < 1.l42E-005 < 2.234E-OOl 
Np-237 2.677E+OOl +/- 1.6% 6.255E-004 3.748E-002 
Pu"238 7.247E+006 +/- 1.2% 1.693E+002 4.l89E-OOl 
U-238 < 3.222E+OOl +/- 1. 6% < 7.S29E-004 < 9.474E+OOl 
Pu-239 6.840E+00S +/ - 2.1% 1.598E+OOl 1.088E+OOl 
Pu-239B < 6.087E+004 +/- 5.2% < 1.422E+OOO < 9.677E-OOl 
U.. 239 < 2.486E+004 +/- 15.1% < S.808E-OOl 

X 	 Pu-240 
? 	 Am-24l 1.397E+00S +/- 15.4% 3.263E+000 4.022E-002 

Am-24lB 1.446E+00S +/- 2.2% 3.379E+OOO 4.165E-002 
Pu-24l 9.597E+OO5 +/- 4.6% 2.242E+OOl 9.232E-003 
Pu-24lB 8.350E+OOS +/ 2.Q% 1. 95lE+OOl 6.033E-003 
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Pu-242 < O.OOOE+OOO +/ 0.0% < 0.000£+000 < O.OOOE+OOO 
Am-243 < 1.876£+000 +/  1.1% < 4.383E-005 < 9.286£-006 
Cm-243 < 1.935£+000 +/ 3.0% < 4.S21E-OOS < 3.71SE-00a 
Cm-244 < 3.001£+005 +/ 13 .9% < 7.011£+000 < 3.661E-003 
Cm-24S < 3.010£+000 +/ 7.4% < 7.034£ 005 < 1. 731E-005 
Cm-247 < 3.458E-001 +/ 8.4% < 8.080E-006 < 3.700E-003 



- ---- - ---- --
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3.52GE~OOl +/ 3.1% < B.238E-OOG < 8.533E-008 
Cf~251 < 1.6S7E+000 +/- 5.3% < 3. 8nE-OOS < 1.03GE-OOG 

? Nuclide is part of an undetermined solution~ 

~X Nuclide rejected by the interference analysis 
Nuclide was manually edited* 

< MDA 

@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.09E+001 +- 2.24E-001 6.26E+OOO +- 6.09E~002 


Beta: 1.03E+OO2 +- 4.10E+00O Alpha: 1.00E+00O +~ O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 5.01E+OOO +- 8.33E~OO2 

203. S5 S.71E+000 +- 1.67E-001 
375.05 8.40E+OOO +- 1. 33E-OOl 
413.71 8.60E+OOO +- 1. 73E~OOl 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 
Analysis Method; LLNL SGS Operating Procedure 
Item 1D; LL85001778TRU 

NID identified fiducial nuclide Pu-239 
Source of isotopics; 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass Activity 
9 Ci 

SR90 4.33E-009 
CS137 6.81E-009 
U233 <LLD 
U234 <LLD 
U235 O.OOE+OOO 
NP237 3.75E-002 
PU238 5.53E-00I 
U238 <LLD 
PU239 1.09E+001 
PU240 3.51E-00I 
AM241 4.02E-002 
PU241 8.58E-003 
PU242 1.70E-003 

Errors quoted at 1.000 

5.978- 007 

5.97E-007 


<LLD 

<LLD 


O.OOE+OOO 
2.68E-005 
9.57E+000 

<LLD 
6.84E-001 
8.07E-002 
1. 40E- 001 
8.92E-001 
6.76E-006 

Operator; 

ITR; Date;~~ 


MEASURED 

42800.0 9 
1.18E+001 +
1.05E+001 + 
2.45E+005 +
9.63E+000 +
1.10E+001 +
3.46E-001 +

Activity 
Uncert. 

Ci 

1.458-007 
1. 45E-007 
O.OOE+OOO 
0.008+000 
0.008+000 
5.12E-006 
1.86E+000 
O.OOE+OOO 
1.31E-001 
2.7lE-002 
3.42E-002 
2.438-001 
2.418-006 

Date; 

Location;LLNL 
Software Version: 
Analysis Date; 

2.09E+000 9 
1.87E+000 Ci 
4.36E+004 nCi!g 
1. 70E+000 Ci 
2.08E+000 9 
6.18E-002 W 

MDA 
Ci 

O.OOE+OOO 

2.82E-007 

7.13E-003 

O.OOE+OOO 

4.898-007 

8.17E-007 

1.20E-00I 

3.22E-005 

8.58E-003 

1.01E-003 

1.02E-004 

1.12E-002 

0.008+000 


G- J- OJ 

NDA 2000 V.4.0 
5/5/2009 
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1--- ------- ------ ------ ------ ------- --------------- -------------------1 
1 Automated Independent Technical Review I 

1------------ ------- ------- ------- ------- ------------------------------ --I 
Counter ID: SGS with Trans. count Type: Assay - 55 Gal Galv 23.8 

Container ID: LLB500177BTRU Assay Date: 5/5/2009 

Waste Matrix Code: 
Sequence Number: 380 

1---------------------------- ------- ---------1 
IData Combiner Analysis: 
I Input combination 2: only Isotopics input data are valid. I 
I I1 Source of results is undefined. 
1----------- ------- ------- -------------- ------ ------- ------- ------- ---I 
DISPOSITION: 

------ ------ I1 --------------- ---------------------- -----
IMGA Analysis:
I Expert review is recommended; the following validity tea ts failed: A 

Normalized fit value ( 1.53) is greater than allowed ( 1.15). Oy- 1 
Fit value ( 8.B7) is greater than allowed ( 2.50). 1Of:..i 

Note: The measured and declared isotopics are inconsistent. 01- I
I ------ ------- ------- ------- ------ ------ ------1 
DISPOSITION: 

1----- ------ ------ ------ ------- ------- ------ - ----- ------ ------- --I 
Gamma Analysis: I 
I Analysis Status: No errors. l/f(1 
1 Ratio of Pu-239 414 to 129 keV line activities is above the limit of 2.50 I 

1_:pe:t=~~_V~=~~~:y_C~~=~_~n:~~~_~:s_=~::~:==~_~:=~_=~~~~~. __________________ I 
DISPOSITION: 

Segment Data Review: 

Segment: 1 OK 

Segment: 2 OK 

Segment: 3 OK 

Segment: 4- OK 

Segment: 5 OK 

Segment: 6 OK 

Segment: 7 OK 

Segment: 8 OK 

Segment: 9 OK 

Segment: 10 OK 

Segment: 11 OK 

Segment: 12 OK 

Segment: 13 OK 

Segment: 14 OK 

Segment: IS OK 

Segment: 16 OK 




1 !------- -------- --------- --------- --------1 
DISPOSITION: 

------- --------- --------- --------1j ~i~~~~~~~e~~~~-------------- -------

I
I -------- --------- --------- -------- ----- -- ------ -I 
DISPOSITION: 

1 --------- ------------------------------------------ --------- --------1 

~"" ".". '" ~ Date: ~~'-----'=S---""'O,-,,)'---



Radioassay Data for LL8500177BTRU 6/3/2009 10:17:06 AM Page 44 

-  I 
Radioassay Data Sheet I

---I 

Engine Version: MMRes. Cmh. Vl.2 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 
Item ID: LLB5001778TRU Analysis Date: 5/5/2009 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/5/09 Declared date = 5/5/09 
Low energy spectrum sensitivity 30.0% Total counts = 2.737E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.7500 Cd g/cm2 1.7341 FWHM at 122 keV 616 eV 
QFIT 
NQF IT 

8.87 
= 1. 53 

v 
0" 

FWHM at 208 keV 787 eV 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.050885 3.1 0.6 64.4620 50.9 4.69379 3.12 5.08877 3.38 
Pu-239 1.000000 0.0 3.0 1266.806 51. 7 92.24220 0.89 91.80914 0.88 
PU-240 0.032271 27.0 26.8 40.8812 94.6 2.97675 27.52 2.96525 27.42 
Pu-241 0.000789 18.5 17.1 1.0000 0.0 0.07281 19.35 0.12245 32.54 
Pu-242 (New alg. 0.1985( 30) 0.01445 ( 30) 0.01438 ( 29) 
Am-241 0.004264 5.8 4.7 5.4022 52.8 0.39336 6.37 0.39975 6.48 

Pu··240 effective (meas. date) 14.829 +/- 6.68% 

U-237 separated more than 10 days ago 

Am-241 separated about 35.580 +/- 2.007 years ago 

Am/Pu-241 weight ratio = 5.40220 +/- 17.72% 


Messages: 

Lead x-rays detected. 

Error in GFIT routine: probable weak peak in location 8. o~ 

Calculations in MGAABS didn't converge: results may be suspect. ~ 

Efficiency curvature boundary reached. 

Pu-241/Pu-239 efficiency changed in MGACAL by 4*. ,,~ 

Poor quality-of fit: results may be suspect. 


Notes : 	 * Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 
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/------ ------------- ------------------------------------ -- ----I 
NDA 2000 Assay Report 1

I--- ---- ---- -------- ---- --- --- -------- -------- ---- ---- -- --I 

************************* Item Information 

Item TD: LL85201616TRU Count Sequence Number: 381 
Operator: RHWM2\RHWM 
Assay Start: 5/5/2009 2:49:54 PM 
Description 1: LL85201616TRU 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 54.0 kg Net: 30.2 kg 
Container: Volume: 208.0 1 Full: 100.0 % 
Density: 0.150 kg /l 

************************ System Configuration *********************** 

Counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay - 55 Gal Galv 23.8 
Collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: se-75 Trans. o 

Errors quoted at 1.000 sigma 
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1------- ---- --------- ---------------------------------- ---- ---- ---I 
1 Segment 1 Resul ta 
1 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----------1 
Segment: 1 Detector: DETOl position: 1 
C:\Canberra\NDA2k\Data\00000381_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P001_S001 

ACquisition Start: 5/5/2009 2:50:56 PM 

Elapsed Live Time: 119.02 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.323 +/- 0.0123 
SE-75 264.66 0.436 +/- 0.0078 
8E-75 279.54 0.451 +/- 0.0084 
8E-75 400.66 0.509 +/- 0.0097 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:11:27 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency '!:Uncert. 

86.57 253 258 0.90 174. 93 7.091E-OOS 11.12 
M 94.89 Y 303 361 1.21 191.57 1.034E-004 15.53 2.29 
m 98.52 Y 464 340 1.22 198.82 1.182E-004 14.60 
M 111.27 Y 213 266 1. 02 224.30 1. 686E-004 31. 57 0.75 
m 114.73 Y 107 378 1.02 231. 21 1. 813E-004 25.96 

300.15 Y 372 144 1.44 601.74 2.241E-004 7.29 
311.92 Y 2304 65 1.27 625.25 2.160E-004 2.41 
340.44 Y 282 15 1.42 682.24 1.979E-004 6.43 
375.34 34 18 1.10 751.99 1.788E-004 26.21 
398.36 Y 91 19 1. 60 797.97 1.680E-004 12.94 
415.83 Y 80 11 1.15 832.90 1.606E-004 12.80 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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------- --------- ---- ---- ---- --------- ------------ .--------- ----I 
Segment 2 Results 1 

---------- ---- ---- ---- -------------------------------------- ---- -I 

Segment, 2 Detector; DET01 Position: 2 
c:\canberra\NDA2k\Data\00000381_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/5/2009 2:54:0B PM 

Elapsed Live Time: 119.11 sec Elapsed Real Time: 120.00 sec 


---.--.-..--.-----~----~ 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.B 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136,00 0.244 +/- 0.0108 
SE-75 264.66 0.375 +/- 0.0067 
SE-75 279.54 0.381 +/ 0,0071 
SE-75 400,66 0.442 +/- 0.0084 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:11:31 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(kev) Area Counts (keV) centroid Efficiency %Uncert. 

86.50 131 239 1.16 174.80 1.a11E 004 19.06 
98.48 138 251 1. 03 198.74 2.117E-004 18.65 

300.18 Y 223 76 1.44 601,80 2,790E-004 9.08 
311.91 Y 1201 64 1. 28 625.24 2,736E-004 3.25 
340.59 Y 129 28 1.19 682.53 2.602E-004 10.91 
415.79 Y 42 11 1.30 832.81 2.271E-004 19.49 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- ----

1- ---
---- ---- ~--- --~-----~-----~--------

Segment 3 Results 
---- ----

I
---I 

Segment: 3 Detector: DET01 Position: 3 
C:\Canberra\NDA2k\Data\00000381_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/5/2009 2:57:19 PM 
Elapsed Live Time: 119.19 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-7S 13 6.00 0.224 +/- 0.0103 
SE-75 264.66 0.356 +/ 0.0063 
SE-75 279.54 0.365 +/- 0.0068 
SE-7S 400.66 0.422 +/- 0.0081 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:11:35 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

300.32 Y 69 58 1.34 602.08 2.958E-004 20.51 
311. 96 Y 396 50 1.41 625.33 2. 891E- 004 5.84 
340.63 Y 46 26 1.34 682.62 2.729E-004 22.34 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? : Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** self Absorption Correction Results ****.************* 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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------ --------------------- --------- --------- ---------- ---------1 
Segment 4 Results 1 

------- --------- --------- --------- --------- ---------- -----1 
Segment: 4 Detector: DETOI position: 4 
C:\Canberra\NDA2k\Data\00000381_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/5/2009 3:00:30 PM 

Elapsed Live Time: 119.19 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

75 136. 00 0.173 +/- 0.0093 
SE-75 264.66 0.296 +/- 0.0053 
SE-75 279.54 0.307 +/- 0.0058 
SE-75 400.66 0.364 +/- 0.0070 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:11:40 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.74 Y 363 204 1.29 121.32 4.028E-006 8.09 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NrD 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for LL85201616TRU 6/3/2009 3:17:16 PM Page 10 

1---- --------- -------- ----------------- --------- -------- - ---- 
1 Segment 5 Results1----------------- ---- _____ - -- ____________________________ _ 
, 

Segment: 5 Detector: DET01 Position: 5 
C:\Canberra\NDA2k\Data\00000381_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 POOS_SOCS 

Acquisition Start: 5/5/2009 3:03:41 PM 
Elapsed Live Time: 118.82 sec Elapsed Real Time: 120.00 sec 

*****-* •• *******._*** Transmission Results ***********.*~.*********** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.228 +/- 0.0103 
SE-75 264.66 0.335 +/- 0.0060 
SE-75 279.54 0.353 +/- 0.0066 
SE-7S 400.66 0.402 +/- 0.0077 

Errors quoted at 1.000 sigma 

•• **w****************.* Peak Analysis Results .*••• e.********** •• **.* 

Peak Analysis Performed on: 6/3/2009 3:11:44 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy IO Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 2197 505 1.08 121. 06 8.139E-005 2.82 
M 98.86 Y 587 721 1. 29 199.49 2.003E-004 4.94 3.09 
m 103.50 Y 521 706 1.29 208.77 2.121E-004 5.06 

111.25 93 475 0.86 224.25 2.302E-004 35.62 
M 125.51 Y 59 324 1.06 252.75 2.578E-004 23.56 1.55 
m 129.37 Y 306 335 1.07 260.47 2.640E-004 7.32 
M 203.52 Y 113 171 1.12 408.63 3.192E-004 12.62 1. 74 
m 207.98 Y 180 227 1.12 417.55 3.192E-004 9.21 

332 . 82 Y 98 162 1. 07 667.02 2.706E-004 22.34 
345.09 154 77 1.26 691.53 2.639E-004 11.78 

M 375.02 Y 506 69 1.25 751.34 2.483E-004 4.62 0.87 
m 380.14 92 51 1.26 761. 58 2.4S8E-004 10.99 
m 382.70 73 46 1. 26 766.69 2.44SE-004 12.52 

392.90 179 35 1. 68 787.07 2.395E-004 9.14 
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Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keY) centroid Efficiency %Uncert. 

413.64 Y 530 28 1.45 628.92 2.298E-004 4.76 
451.59 58 19 0.55 904.36 2.139E-004 17.71 
662.32 Y 31 6 1.15 1325.45 1. 541E-004 22.33 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +1- 0.01 

Y ; Peak Identified by NID 

M First peak in a multiplet region 

rn ; Other peak in a multiplet region 

F ; Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

1. 40E+000 + 9.33E-002 1.04E-001 +- 5.06E-003 

Beta: 3.94E+002 +- 1.68E+001 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 G.SSE-002 +- 5,36E-003 
203.55 2.22E-00I +- 2. 54E- 002 

375,05 4.70E-OOI +- 2.34E-002 

413.71 5,63E-OOI +- 2.93E-OQ2 
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1------------- --I 
1 Segment 6 Results 11----- -------- -------- -------- --------1 
Segment: 6 Detector: DETOI Position: 6 
C:\Canberra\NDA2k\Data\00000381_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 5/5/2009 3:06:53 PM 

Elapsed Live Time: 118.34 sec Elapsed Real Time: 120.00 sec 


-******************** Transmission Results ************************** 

Calibration Description: S5 Gal Galv 23.8 1.75" 

Calibration Date: 3/16/2009 1:39:35 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.021 +/ 0.0045 
SE-75 264.66 0.072 +/- 0.0014 
SE-75 279.54 0.076 +/- 0.0018 
SE-75 400.66 0.107 +/- 0.0025 

Errors quoted at 1.000 sigma 

*******"'*************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 6/3/2009 3:11:48 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keVl centroid Efficiency %Uncert. 

59.61 Y 6990 864 1.08 121.06 9.744E-007 1. 73 
M 94.75 283 809 1.54 191.28 5.172E-005 12.13 5.81 
m 98.93 Y 1679 1329 1.55 199.64 6.318E-005 6.79 
m 103.26 Y 1326 1112 1. 56 208.28 7.539E-005 6.81 

111.22 181 799 1. 58 224.20 9.782E-005 24.26 
M 123.31 Y 54 459 1.03 248.36 1.290E-004 17.49 3.78 
m 125.38 Y 245 650 1.03 252.49 1. 338E-004 4.95 
m 129.41 Y 580 534 1.04 260.55 1.42SE-004 3.02 
M 203.71 Y 144 366 1. 01 409.02 2.232E-004 12.21 1.12 
m 208.06 Y 453 332 1.01 417.70 2.231E-004 5.82 
M 332.80 Y 398 127 1.35 666.98 1.828E-004 14.12 0.81 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 335.66 Y 144 141 1.35 672.70 1. B18E··Q04 15.36 
345.00 274 144 1.43 691. 36 1.787E-004 8.95 

M 368.55 Y 113 91 1. 33 738.43 1. 713E-004 12.27 1. 77 
m 375.08 Y 1008 85 1.33 751.46 1.694E-004 6.50 
m 380.19 187 70 1.34 761.68 1. 679E-004 9.85 
m 382.72 167 69 1. 34 766.73 1.67lE-004 10.05 

392.90 303 60 1.72 787.08 1.644E-004 7.16 
413.75 Y 891 64 1.37 828.73 1. 592E-004 3.82 
422.58 24 36 1. 08 846.38 1.572E-004 42.23 
451.50 119 37 1. 59 904.18 1. 513E-004 12 .40 
662.48 Y 48 14 1. 68 1325.77 1.236E-004 19.11 
721. 58 Y 25 4 1.17 1443.86 1.183E-004 23.33 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/. 0.01 

Y Peak Identified by NID 

M = First peak in a multiplet region 

m = Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (9) Uncorrected Mass (g) 

Pu-239 3.17E+000 +- 2.0BE-00l 3.38E-00l + 1.44E-002 

Beta: 3.49E+002 +- 1.54E+001 Alpha, 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 2.31E-001 +- 1.57E-002 
203.55 4.0SE-001 +- 5.BE-002 
375.05 1.37E+OOO +- 9.31E-002 
413.71 1. 37E+00O + S,98E-002 
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i ___ ---- --------------------- ---- ---------- ---- ---------------- __ Ii Segment 7 Resul ts 1 

1----------------- ---------- ---- ---- ----- ---- ---------- ----------1 
Segment: 7 Detector: DET01 position: 7 
C:\Canberra\NDA2k\Data\00000381_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/5/2009 3:10:04 PM 

Elapsed Live Time: 118.37 sec Elapsed Real Time: 120.00 sec 


-----------..--..- 
********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-7S 136.00 0.007 +/- 0.0014 
SE-75 264.66 0.028 +/- 0.0007 
SE-75 279.54 0.031 +/- 0.0009 
SE-75 400.66 0.049 +/- 0.0014 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:13:1B PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency 'lrUncert. 

59.63 Y 9954 1000 1. 09 121.10 1. 430E-006 1.55 
M 98.92 Y 1506 1154 1.45 199.61 5.1BOE-005 6.98 4.58 
m 103.23 Y 1431 997 1.46 208.23 6.117E-005 6.82 
M 125.37 Y 275 472 1. 07 252.48 1. 07lE- 004 8.07 1.33 
m 129.44 Y 576 474 1.07 260.61 1.142E-004 4.97 
M 203.75 Y 171 256 1.16 409.10 1. 776E-004 15.27 1.07 
m 208.07 Y 451 371 1.16 417.73 1.772E-004 12.76 
M 332.70 Y 232 106 1. 21 666.78 1.359E-004 7.01 1.13 
m 335.77 Y 123 113 1.21 672.92 1.349E-004 10.20 
m 341.42 37 107 1.21 684.21 1.330E-004 24.02 
m 345.01 241 113 1.22 691.38 1.319E-004 7.13 

368.35 Y 131 103 1.35 738.02 1. 249E- 004 15.26 
M 375.07 Y 712 91 1. 31 751.45 1.230E-004 3.90 1. 35 
m 380.14 154 56 1.32 761. 57 1.216E-004 8.17 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 382.79 134 46 1.32 766.87 1. 209E-004 a.73 
392.91 257 53 1.40 787.10 1.182E-004 7.a4 
413.69 Y 663 34 1.24 82a.63 1.13SE-004 4.27 
422.39 45 30 1.30 846.01 1.117E-004 23.15 
451.60 a4 22 1.19 904.37 1. 065E-004 14 .02 
662.09 Y 43 9 1. 56 1324.99 8.643E-005 18.86 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 01 +/ - 0.01 

y ; Peak Identified by NID 

M First peak in a multiplet region 

m = Other peak in a mUltiplet region 

F ; Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 2.99E+000 +- 1.78E-00l 4.7aE-OOl +- 1.80E-002 

Beta: 3.05E+002 +- 1.49E+001 Alpha: 1.00E+000 + O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 2.86E-OOI + 2.02E-002 
203.55 6.0aE-001 +- 9.3aE-002 
375.05 1.34E+OOO +- 5.B3E-002 
413.71 1.43E+OOO +- 6.84E-002 
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i------------ ------------ ----- ------ ------ ----- -------------------1 
1 Segment 8 Results 1 

1--- ----- ---- - ----- ------------------- ------ ------------ ----- --I 
Segment: B Detector: DET01 Position: B 
C:\Canberra\NDA2k\Data\000003B1_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POOB_S008 

Acquisition Start: 5/5/2009 3:13:15 PM 

Elapsed Live Time: 118.85 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

o . -06-2- ---+-/'_--'0"'.--;0"'0:-:6:-:0"'SE-75 136.00 
SE-75 264.66 0.145 +/ 0.0027 
SE-75 279.54 0.149 +/- 0.0030 
SE-75 400.66 0.190 +/- 0.0040 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis performed on: 6/3/2009 3:13:22 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.64 6171 687 1.12 121.12 4.881E-005 1. 78 
M 98.94 Y 719 582 1. 20 199.65 1. 361E-004 9.84 3.51 
m 103.13 Y 706 427 1.20 208.03 1.437E-004 9.42 
M 125.49 249 268 1. 03 252.72 1.762E-004 14.83 1.45 
m 129.45 Y 265 309 1. 04 260.63 1. 806E-004 13 .37 

208.12 Y 152 196 1.19 417.83 2.329E-004 16.28 
345.00 51 59 1.21 691.35 1. 993E-004 26.20 

M 375.11 Y 202 47 1.19 751.53 1,889E-004 7.17 1.26 
m 380,19 43 34 1.19 761.68 1. 872E-004 17.11 
m 383.09 31 33 1.19 767.46 1.862E-004 20.59 

392.79 70 36 0.80 786.85 1.830E-004 17.67 
413.73 Y 201 24 1.20 828.69 1. 766E-004 6.14 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 01 +/ - 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model, FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.57E~OOl +- 4.95E-002 1.S3E-001 +- 9.05E-003 

Beta, 2.21E+002 +- 2.93E+001 Alpha: l.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 8.nE-002 +- 1.17E~002 

375.05 2.47E-001 +- 1.B2E-002 
413.71 2.78E-001 +- 2.33E-002 
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J----------------------- -------- -------- ------------------ -------
Segment 9 Results

i------- -------- -------1 

Segment: 9 Detector: DETOI position: 9 
C:\Canberra\NDA2k\Data\00000381_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/5/2009 3:16:27 PM 

Elapsed Live Time: 119.17 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.131 +/- 0.0079 
SE-75 264.66 0.235 +/- 0.0042 
SE-75 279.54 0.242 +/- 0.0046 
SE-75 400.66 0.298 +/- 0.0059 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:13:26 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity; 3.00 


Energy ID Net Peak Continuum FWHM peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.65 y 1905 339 1.16 121. 14 9.006E-006 2.90 
M 99,00 Y 221 275 1. 28 199.78 1.312E-004 18.17 1.10 
m 103,09 Y 232 269 1. 29 207.94 1.460E-004 16.89 

129.33 Y 54 125 1. 02 260.38 2.199E-004 31.87 
345.10 30 23 0.97 691. 55 2.336E 004 29.51 
375.23 Y 63 29 0.98 751. 76 2.230E-004 17.87 
413.68 Y 39 15 1.46 828.61 2.106E-004 21. 85 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Cdrrected Mass (9) Uncorrected Mass (g) 

Pu-239 1.01E-OOI +- 2.61E-002 2.41E-002 +- 3.8SE-003 

Beta: 2.53E+002 +- 6.60E+OOI Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 

Energy Mass (9) 
----- ------
129.30 1.39E-002 + 4.46E-D03 
375.05 6.S0E-002 + 1.17E- 002 
413.71 4.S5E-002 + 9.99E-003 
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-- ------------------------------- - ------------------------ ----: 
Segment 10 Results I 

Segment: 10 Detector: DET01 position: 10 
C:\Canberra\NDA2k\Data\00000381_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POIO_SOI0 

Acquisition Start: 5/5/2009 3:19:38 PM 

Elapsed Live Time: 119.27 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1. 75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.239 +/- 0.0105 
SE-75 264.66 0.363 +/- 0.0064 
SE-75 279.54 0.373 +/- 0.0069 
SE-75 400.66 0.427 +/- 0.0081 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:13:30 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.53 Y 406 173 1. 32 120.91 S.110E-006 7.04 
374.86 12 12 0.53 751.03 2.529E-004 46.86 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



Segment Results Report for LL85201616TRU 6/3/2009 3:17:23 PM Page 22 

1----- ----- ----- ----- ------ ------------ -------------- ----I 
I Segment 11 Results 1 

1-- ------------ ------ ----- ------------ ------ ----- ----- ----- -I 

segment: 11 Detector: DET01 Position: 11 
C:\Canberra\~~A2k\Data\000003a1_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003 POll_SOil 

Acquisition Start: 5/5/2009 3:22:49 PM 

Elapsed Live Time: 119.27 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.231 +/ - 0.0103 
SE-75 264.66 0.352 +/ 0.0063 
SE-75 279.54 0.357 +/ 0.0067 
SE-75 400.66 0.411 +/- 0.0079 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

peak Analysis Performed on: 6/3/2009 3:13:34 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWill! Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.64 Y 601 212 1.27 121.12 5.232E-006 5.51 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F : Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1------ -------------------1 
1 Segment 12 Results 

1

1-------- ---------------------1 
Segment: 12 Detector: DETOI position: 12 
C:\Canberra\NDA2k\Data\000003S1_CNTR0001_DCAT0002_PROCOOAG ANLZ0003 P012 S012 

Acquisition Start: 5/5/2009 3:26:00 PM 

Elapsed Live Time: 119.20 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

136.00 0.174 +/ - 0.0087 
SE-7S 264.66 0.262 +/ - 0.0047 
SE-75 279.54 0.269 +/- 0.0051 
SE-7S 400.66 0.325 +/- 0.0063 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:13:39 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 y 1725 302 1.10 121. 07 1. 555E- 004 3.02 
98.82 208 340 1.21 199.42 1.985E-004 14.77 

129.36 Y 267 137 1.09 260.44 2.426E-004 8.83 
375.00 Y 67 20 1.31 751.30 2.372E-004 15.80 
413.63 Y 48 15 1. 50 828.49 2.227E-004 19.16 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu~239 - correction not done ~ 6.09£-002 + 4.65E~003 

Beta: -1.21E+001 +- 3.02E+001 Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in attempted correction: 3 

Energy Mass (g) 
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----- __ -I
1 - , 
1 Segment 13 Results 1
1---- --- --- -------- --- --- -------- --- --- ------------ --- --- --I 

Segment: 13 Detector: DET01 Position: 13 
C:\Canberra\NDA2k\Data\000003B1_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 5/5/2009 3:29:32 PM 
Elapsed Live Time: 119,08 sec Elapsed Real Time: 120,00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Galv 23,8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

--.-
SE-75 136.00 0.156 +/- 0.0087 
SE-75 264.66 0.271 +/- 0,OQ49 
SE-75 279,54 0.286 +/- 0.0054 
SE-75 400,66 0.341 +/- 0.0066 

Errors quoted at 1,000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3: 13: 43 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.62 Y 3706 504 1.04 121.09 1.259E-004 2.16 
M 94.88 233 302 1.54 191. 54 1.884E-004 13.75 3.26 
m 98.73 Y 720 344 1. 55 199.24 1. 949E- 004 10.94 
m 103.19 Y 345 319 1.55 208.14 2.022E-004 11.80 

111.22 105 259 1.66 224.19 2.144E-004 24.74 
M 125.38 Y 89 166 1. 01 252.49 2.326E-004 13.51 0.93 
rn 129.38 Y 585 177 1. 02 260,48 2.370E-004 4.64 
M 203.69 Y 94 91 1. 27 408.99 2.860E-004 23.15 1.17 
rn 208.04 Y 168 78 1.28 417.66 2.863E-004 21.35 

311.95 Y 111 43 1. 21 625.32 2,602E-004 13.13 
332.82 Y 54 50 1.17 667.01 2.511E-004 24.47 
344.97 40 41 1. 03 691. 29 2.45BE-004 29.03 
375.07 Y 138 25 1.28 751.44 2.329E-004 10.27 
392.68 55 8 1.40 786.63 2,256E-004 15.62 
413.78 Y 113 15 1. 43 828.80 2.173E-004 10.94 

Reference Peak Correction factor (from 2234,4 keV peak) is 1.00 +/- 0.01 

Y peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 
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Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 1.38E-00I +- 6.33E-003 

Beta: -1.07E+001 +- 1. 84E+OOI Alpha: 1.00E+000 +- O.OOE+OOO 
Number of energy lines used in attempted correction: 4 

Energy Mass (g) 
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1 ----- ------ ---- ----- ----- ----- ----- ------ -------------1 
i Segment 14 Results I 
1- ------ ----- ------------ ----- ----- -------------------------- --

Segment: 14 Detector: DET01 Position: 14 
C:\Canberra\NDA2k\Data\00000381_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 5/5/2009 3:32:43 PM 

Elapsed Live Time: 119.06 sec Elapsed Real Time: 120.00 sec 


********************* 

Calibration Description: 
Calibration Date: 

Nuclide 

SE-75 
8E-75 
SE-75 
SE-75 

Transmission Results 

55 Gal Galv 23.8 1. 75" 
3/16/2009 1:39:35 PM 

Energy 

136.00 
264.66 
279.54 
400.66 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis 

Peak Analysis Performed on: 6/3/2009 
Peak Analysis From Channel: 
Peak Search Sensitivity: 

Energy ID Net peak Continuum FWHM 
(keV) Area Counts (keV) 

59.64 y 3729 515 1.09 
M 98.84 Y 514 468 1.12 
m 103.27 Y 269 370 l.13 

111.19 105 248 1.08 
129.38 Y 520 164 1.15 
208.05 Y 109 140 1. 30 
311. 95 Y 104 38 1.34 
344.94 40 26 1.04 
374.86 Y 145 26 1.65 
413 .74 Y 135 11 1.23 

Reference Peak Correction factor (from 2234.4 

y ~ Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ~ Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************** 

Transmission Ratio 

0.204 +/- 0.0098 
0.327 +/ 0.0058 
0.338 +/- 0.0063 
0.395 +/- 0.0076 

Results *********************** 

3: 13: 48 PM 
80 to Channel: 8192 

3.00 

Peak 
centroid 

12l.13 
199.46 
208.30 
224.13 
260.48 
417.70 
625.32 
69l. 24 
751. 03 
828.72 

Peak Net Area Fit 
Efficiency %Uncert. 

4.723E-006 2.16 
1.315E-004 5.28 7.63 
1.533E-004 7.28 
1.915E-004 24.37 
2.653E-004 5.74 
3.533E-004 19.35 
2.720E-004 13 .50 
2.481E-004 24.37 
2.296E-004 10.02 
2.095E-004 9.47 

keV peak) is 1.00 +/- 0.01 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.77E-OOl +- 1.94E-002 1.2SE-OOl +- 6.l2E-003 

Beta: 5.99E+OOI +- 1,87E+00I Alpha: I.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 

---_ .. _-

129.30 1.1lE-OOl +- 7.49E-003 

375,05 1. 46E- 001 +- 1. 49E-002 

413.71 I.S7E-OOl +- 1. 53E-002 
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1----------- -------- ------------- ---- ----------------------- -------1 
I Segment 15 Results 1 

1--------- ---- ---- -------- -------- ---- ------------- ------------- I 
Segment: 15 Detector: DET01 Posi tion: 15 
C:\canberra\NDA2k\Data\00000381_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P015_S015 

Acquisition Start: 5/5/2009 3:35:54 PM 

Elapsed Live Time: 119.22 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.253 +/- 0.0107 
SE-75 264.66 0.356 +/- 0.0063 
SE-75 279.54 0.366 +/- 0.0069 
SE-75 400.66 0.417 +/- 0.0080 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:13:52 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 1363 232 1.12 121. 07 4.317E-006 3.34 
98.85 146 290 1.41 199.48 1. 357E-004 19.03 

M 125.38 Y 42 73 0.79 252.50 2.628E-004 27.62 1.41 
m 129.36 Y 195 81 0.80 260.45 2.776E-004 19.82 

208.00 Y 40 90 1.14 417.59 3.539E-004 40.23 
311. 98 Y 28 30 0.84 625.37 2.644E-004 34.97 
375.09 Y 42 24 1. OS 751. 49 2.229E-004 22.89 
413.68 Y 57 10 0.97 829.60 2.043E-004 15.55 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a mUltiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (9) Uncorrected Mass (9) 

Pu-239 6,54E-002 +- 1,44E-002 4,B1E-002 +- 5.40E-003 

Beta: 6.57E+OOl +- 4.6SE+OOl Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (9) 


129.30 3.9BE-002 +- 8.0ZE-003 
375.05 4.33E-002 +- 9.96E-003 
413.71 6.83E-002 +- 1. 07E-002 



----
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1- --- --- ------------ --- --- --- ---------------- --- --- --- --  ---I 
Segment 16 Results1 

1-------- ------- ------- ---------------- ------------------------ 1 

Segment: 16 Detector: DETOI Posi tion: 16 
C:\Canberra\NDA2k\Data\00000381_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/5/2009 3:39:05 PM 
Elapsed Live Time: 119.32 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

calibration Description: 55 Gal Galv 23.8 1.75" 
Calibration Date: 3/16/2009 1:39:35 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.440 +/- 0.0149 
SE-75 264.66 0.569 +/- 0.0102 
SE-75 279.54 0.581 +/- 0.0107 
SE-75 400.66 0.627 +/- 0.0118 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 3:13:58 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.75 Y 241 84 1. 09 121.34 1.041E-004 8.57 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 



self ADsorption Report for LLSS201616TRU 6/3/2009 3:17:29 Page 33 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1 -- -- --- --- - -- \ 
1 Sum of Segment NID Results 
1 Category: Segmented i 
1--------------------- ------- --- --- ------- ------- ------- -I 

---.----~.~----~------ ..-.-.--~---

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

8.5SE+000 +- 2.96E-00l O.OOE+OOO +- O.OOE+OOO 

Beta, O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 0 

Energy Mass (g) 

************************ NID/MDA Results **************************** 

Nuclide Total Activity !WErrer Concentration Mass 

(uCi) (uCi/g) g 


n on < 3.182E-002 +/- 2.3% < 1.054E-006 < 1.467E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.6868-002 +/- 2.2% < 1. 220E-006 < 5.823E-012 
Al-26 < 5.902E-002 +/- 18.0% < 1. 954E-006 < 3.10SE-006 
K-40 < 5. nOE-OOl +/- 5.6% < 1. 894E-005 < 8.922E-002 
Co-57 < 2.117E-001 +/- 6.5% < 7.010E-006 < 2.47?E-Oll 
Co-60 < S.391E-002 +/- 2.9% < 1. 785E-006 < 4.728E-Oll 
Se-75 < 5.278E-002 +/ 1.9% < 1.748E-006 < 3.632E 012 
Kr-8s < 6.596E+OOO +/- 3.2* < 2.184E-004 < 1. 662E-008 
Sr-90 1. 8468-001 +/ 15.0% 6.114E-006 1.339E-009 
Sb-125 < 7.243E-002 +/- 2.1% < 2.398E-006 < 6.968E-Oll 
Ba-l33 < 4.637E-002 +/- 1. 8% < 1. 535E-006 < 1. 832E-OI0 
Cs-134 < 2.910E-Q02 +/- 2.1% < 9.634E-007 < 2.220E-Oll 

? 	 Co-13? 1.846E-OOl +/- 15.0'1- 6.114E-006 2.10sE-009 
Eu-1S2 < 8.756E-002 +/- 2.6% < 2.899E-006 < 4.921E-OI0 
Eu-154 < 1.052E-OOl +/- 2.4% < 3.48SE-006 < 3.947E-OIO 
Ho-166m < 3.724E-002 +/- 2.6% < 1.233E-006 < 2.070E-OOB 
Bi-207 < 2.375E-002 +/- 2.8% < 7.864E-007 < 4.322E-OI0 
Pb-210 < 7.512E+OO3 +/- 309.7% < 2.487E-OOl < 9.766E-OOS 
Ra-226 < S.653E-002 +/- 2.4% < 1. 872E-006 < 5.6S3E-008 
Ac-227 < 1. 835E-OOl +/- 8.3% < 6.077E-006 < 2.S14E-009 
Th-230 < 8.720E+00l +/- 8.6% < 2.8878-003 < 4.273E-Q03 
Pa-231 < 1.S18E+OOO +/- 6.0% < 5.026E-OOS < 3.172E-005 
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Th-232 < 6.793E-002 +/ 2.3% < 2.249E-006 < 6.l2lE-OOl 
U-232 < 6.793E-002 +/- 2.3% < 2.249E 006 < 3.14SE-009 
U-233 < 6.220E+002 +/- 4.0% < 2.060E-002 < 6.344E-002 
Pa·234 < 1. 800E-OOI +/- 12.3% < 5.959E-006 
Pa-234m < 2.S59E+002 +/- 2.3% < 8.474E-003 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 5.S69E-002 +/- 2.5% < 1. 844E-006 < 2.54SE-002 
Np-237 1. 012E+00l +/- 2.0% 3.352E-004 1.4l7E-002 
Pu-238 < 4.133E+003 +/- 2.7% < 1.368E-OOl < 2.389E-004 
U-238 < 3.487E+OOO +/- 2.4% < 1.lS5E-004 < 1.025E+OO1 
Pu-239 5.380E+OOS +/- 3.5% 1.782E+OOl B.5SSE+OOO 
pu-239B 1.756E+004 +/- 9.8% 5.8l4E-OOl 2.791E-OOI 
U-239 < 4.493E+OO4 +/- 368.5% < 1.488E+OOO 
pu-240 < 7.887E+003 +/- 6.5% < 2.6l2E-OOl < 3.431E-002 
Am-24l 6.863E+OO4 +/ 10.9% 2.272E+OOO 1.976E-002 
Am-24lB S.768E+OO4 +/- 4.6% 1.9l0E+000 1.661E-002 
Pu-24l < 2.205E+004 +/- 2.8% < 7.302E-OOI < 2.l21E-004 
Pu-241B 2.947E+OOS +/ 6.0% 9.7S9E+OOO 2.83SE-D03 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.290E-OOI +/- 1.9% < 7.583E-006 < 1.134E-006 
Cm-243 < 2.362E-00I +/- 3.4% < 7.B2lE-006 < 4.53SE-009 
Cm-244 < 2.S43E+OO4 +/- 14.1% < 9.413E-OOI < 3.46SE-004 
Cm-245 < 3.4S7E-OOI +/- 8.4% < l.lSSE-005 < 2.005E-006 
Cm-247 < 4.624E-002 +/ 8.6% < 1. S31E-006 < 4.94SE-004 
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Nuclide Total Activity %Error concentration 
(uCi) (uCi/g) 

Cf-249 < 3.B73E-002 +/- 3.5% < 1.282E-006 
Cf-251 < 1.925E-001 +/- 5.6% < 6.375E-006 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

PM Page 36 

Mass 
9 

< 
< 

9.372E-009 
1.203E-OQ7 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item 1D: LLB5201616TRU 


N1D identified fiducial nuclide Pu-239 

Source of isotopics: MEASURED 


Net Weight 30200.0 g 

Pu mass 9.06E+OOO +
TRU Alpha Activity 7.47E-00I +
TRU Activity Concentration 2.47E+004 +
Pu-239 Equivalent Activity 7.6SE-001 +
Pu-Z39 FGE B.S9E+000 + 

Decay heat 2.34E-Q02 +

Activity 
Nuclide Mass Activity Uncert. 

g Ci Ci 

SR90 1.34E-009 1. SSE-G07 4.24E-00S 
CS137 2.11E-009 1. 8SE-007 4.24E-ooa 
UZ33 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U23S O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 1.42E-002 1. OIE-OOS 1. 77E-006 
PU23S 1. S3E-003 2.64E-OOZ 7.89E-003 
U238 <LLD <LLD O.OOE+OOO 
PU239 8.SSE+00O S.38E-OOI 9.S4E-OOZ 
PU240 4.94E-OOI I.HE-OOI 2.UE-002 
AM241 1.98E-OOZ 6.86E-D02 1. HE-002 
PU24 I 1.02E-002 1.06E+OOO 2.03E-OOI 
PU242 3.04E-003 1.2IE-005 2.S8E-006 

Errors quoted at 1. 000 sigma 

Operator: Date:~ 

ITR, Date: 

Location:LLNL 
Software Version: 
Analysis Date: 

NDA 2000 V.4.0 
5/5/2009 

1.52E+000 g 
9.90E-002 Ci 
3.2BE+003 nCi/g 
9.91E-002 Ci 
1.S2E+00O 9 
3.0BE-003 W 

MDA 
Ci 

O.OOE+OOO 
S.S9E-OOa 
6.2ZE-004 
O.OOE+OOO 
S.S7E-008 
1.19E- 007 
1.62E-004 
3.49E-006 
3.29E-003 
6.96E-004 
9.IBE-005 
6.S2E-003 
O.OOE+OOO 

(,-5-°/ 
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1---

I --------- --
Summed Segment Spectra Results 

Category: Segmented 

C:\Canberra\NDA2k\Data\00000381_CNTROOOl_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 118.91 sec Elapsed Real Time: 120.00 sec 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < B.5BIE 002 +/- 1. 0% < 2.841E 006 < 3.956E-0l5 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 8.361E-002 +/- 1.2% < 2.768E-006 < 1. 321E-Oll 
Al-26 < 8.322E-002 +/- 7.6% < 2.756E-006 < 4.3 ??E-006 
K-40 1.665E+OOO +/- 16.6% 5.512E-005 2.597E-001 
Co-57 < 2.840E-OOI +/- 1. 7% < 9.404E-006 < 3.323E-Oll 
Co-60 2.472E-00I +/- 9.7% a.187E-006 2.16aE-OIO 
8e-75 < 2.057E-00I +/- 1.0% < 6.8BE-006 < 1.416E-Oll 
Kr-85 < 2.430E+00I +/- 2.5% < 8.046E-OQ4 < 6.124E-008 
8r-90 < 1.025E-00l +/ 0.9% < 3.394E-006 < 7.432E-OIO 
Sb-125 < 2.494E-OOI +/- 1.4% < B.257E-006 < 2.399E-010 
Ba-l33 < 1. 600E- 001 +/- 0.9% < 5.297E-006 < 6.319E-OIO 
Cs-134 < 7.802E-002 +/- 0.9% < 2.584E-006 < 5.953E-Oll 

X 	 Cs-l37 
Eu-152 < 3.664E-OOI +/- 2.0% < 1.213E-005 < 2.059E-009 
Eu-154 < 2.387E-00I +/- 1. 4% < 7.903E-006 < 8.951E-OIO 
Ho-166m < 1. 230E-00I +/ 1.7% < 4.073E-006 < 6.839E 008 
Bi-207 < 7.701E-002 +/- 0.9% < 2.550E-006 < 1.402E-009 
Pb-210 < 4.484E+003 +/- 11. 7% < 1. 485E- 001 < 5.829E-005 
Ra-226 < 1.740E-OOl +/- 1. 4% < 5.761E-006 < 1.740E-007 
Ac-227 < 7.342E-OOI +/- 8.2% < 2.431E-005 < 1. 006E-008 
Th-230 < 3.530E+002 +/- 8.2% < 1.169E-002 < 1. 730E-002 
Pa-231 < 4.606E+OOO +/- 11.1% < 1.S2SE-004 < 9.627E-OOS 
Th-232 < 2.444E-OOl +/- 1.2% < 8.0nE-006 < 2.202E+000 
U-232 < 2.444E-OOI +/- 1.2% < 8.092E-006 < 1.131E-008 
U-233 < 2.63SE+003 +/- 1. 4% < 8. n5E-002 < 2.668E-OOI 
Pa-234 < 4.832E-OOI +/ 12.1% < 1.600E-005 
Pa-234m < 6.104E+002 +/- 1. 5% < 2. 021E- 002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.296E-00l +/- 1.7% < 7.603E-006 < 1.049E-OOI 
Np-237 9.235E+OOO +/- 2.2% 3.058E-004 1. 293E-002 
Pu-238 < 1. 679E+004 +/- 1.5% < 5.560E-00I < 9.706E-004 
U-238 < 8.598E+00O +/- 1.6% < 2.847E-004 < 2.528E+00I 
Pu-239 3.774E+005 +/ 3.3% 1. 250E+001 6.001E+00O 
pu-239B < 1. 408E+004 +/- 3.3% < 4.661E-OOI < 2.238E-00I 
U-239 < 1.109E+004 +/- 15.5% < 3.673E-OOI 

X 	 Pu-240 
Am-241 5.518E+004 +/- 13 .3% 1.827E+000 1.S89E-002 
Am-241B 4.615E+OO4 +/- 3.2% 1.528E+00O 1. 329E- 002 
Pu-241 < 9.036E+OO4 +/- 1.7% < 2.992E+000 < 8.693E-004 
Pu-241B 2.223E+OO5 +/ 7.6% 7.360E+000 2.l3SE-OO) 
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PU-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 8.221E-00l +/ 1.1'< < 2.722E-00S < 4.069E-006 
Cm-243 < 8.479E-OOl +/ 3.0% < 2.80BE-00S < 1.628E-008 
Cm-244 < 9.341E+004 +/ - 14.0% < 3.093E+OOO < 1.140E-003 
Cm-245 < 1.391E+00O +/ 7.4% < 4.607E-005 < 7.999E-006 
Cm-247 < 1. 538E- 001 +/ - 8.4% < 5.093E-006 < 1. 646E- 003 



--------
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Nuclide Total Activity tError concentration Mass 

(uCl) (uCl/g) g 


Cf-249 < 1.2B2E-OOI +/ 3.2% < 4.243E-006 < 3.101E-008 
Cf-2S1 < 7.817E-OOI +/- 5.3% < <.S88E-OOS < 4.886E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

*********.******* Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 6.00E+000 +- 1.961-001 8.80E-00I +- 1.66E-002 

Beta: 2.771+002 +- 6.111+000 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 7.10E-OOI +- 1.73E-002 
203.55 1. 30E+00O + 1.ISE-OOI 
375.05 3.07E+00O +- 1.60E-00I 
413.71 3.06E+OOO +- 6.951-002 
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******************** Radioassay Data Sheet 

Engine Version: TMU Gamma 

Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: LL85201616TRU 


NID identified fiducial nuclide Pu-239 

Source of isotopics: MEASURED 


Net Weight 30200.0 g 

Pu mass 6.36E+OOO +
TRU Alpha Activity 5.31E-OOI +
TRU Activity Concentration 1.76E+004 +
Pu-239 Equivalent Activity 5.44E-OOI +
Pu-239 FGE 6.03E+OOO +
Decay heat 1.67E-002 +

Activity 
Nuclide Mass Activity Uncert. 

9 Ci Ci 

SR90 <LLD <LLD O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOE+OOO 
U234 <LLD <LLD O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 1. 29E- 002 9.24E-006 1.62E-006 
PU238 1. 07E-D03 1.eSE-002 S.S3E-003 
U238 <LLD <LLD O.OOE+OOO 
PU239 6.00E+OOO 3.77E-OOI 6.6eE-002 
PU240 3.47E-DOI 7.97E-002 1.48E-002 
AM241 1. 59E-002 S.52E-002 1. 21E-002 
PU241 7.19E-003 7.47E-OOI 1.42E-OOl 
PU242 2.l3E-D03 8.46E-006 1.81E-006 

Date: 

ITR, Date: 

Errors quoted at 1. 000 

******************** 

1.5 

Location,LLNL 
Software Version
Analysis Date, 

, NDA 2000 V.4.0 
5/5/2009 

1.06E+00O g 
6.97E-002 Ci 
2.31E+OO3 nCi/g 
6.97E-002 Ci 
1.06E+OOO g 
2.l7E-003 W 

MDA 
Ci 

O.OOE+OOO 
1.03E-007 
2.64E-003 
O.OOE+OOO 
2.30E-007 
3.30E-007 
1.47E-004 
8.60E-006 
3.00E-003 
6.34E-004 
3.72E-005 
S.94E-003 
O.OOE+OOO 

&-~-OI 


v4zira 
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1--- --- ------- -- .. ~~~o~~~~d-~nd~~e~d~n~-;e;~~i;~~ Review --- --- --- --II
1---------------------- .. ________________________________________________ _ 

Counter ID: SGS with Trans. Count Type: Assay - 55 Gal Galv 23.8 
Container ID: LL85201616TRU Assay Date: 5/5/2009 
Waste Matrix Code: 
Sequence Number: 381 

------------------1 
IData Combiner Analysis: 
1 Input combination 2: only Isotopics input data are valid. 
i 
1 Source of results is undefined. I 
I --- --- --- --- --- --- --- ---	 -I 
DISPOSITION: 

, 

1------- --- --------------------------- --- --- --- ----------------------1 
IMGA Analysis; 
I 

I Note: The measured and declared isotopics are inconsistent. 	 I
1---------------------------------- ----------------- __ - __ - ______ - ____ _ I 
DISPOSITION; 

I~amma ~~l~~is;-- --------------- --- ------- --------------- ----------- -- -I 

I Analysis Status: No errors. ()I:t' I 
, Ratio of Pu-239 414 to 129 kev line activities is above the limit of ~.5~ 
I spectrum Validity Check engine has suggested data review. &nl/ I, 

I Pu-239/Np-237 ratio is less than the lower limit of 85.00 ~~ 

1--------------------------------------------------- --- ------- --------------1 
DISPOSITION: 

1-- --- --------------- ------- ------- --- ------- --- --- --- ------- -------1 
I Segment Data Review: I 

segment: 1 OK 
Segment; 2 OKI 	 1 

I 	 Segment: 3 OK I 
Segment; 4 OKI 

I Segment: 5 OK I 
Segment: 6 OK 	 I 
Segment: 7 OKI 
Segment: 8 OK )

I Segment : 9 OK I 
I Segment: 10 OK 1 
I Segment: 11 OK I 

Segment: 12 OK 
Segment; 13 OKi

II 

segment: 14 OK 
Segment; 15 OKI 

I Segment; 16 Analysis Warnings; tJc Ird7J."tv. , 

I Reference Peak Error 5: The reference peak correctifln was less than l.1 




1--'------ --- ------- --------------- ---- ----I 
DISPOSITION: 

1----- ---- ---- ---- --------------------- ---- ---- ----- ---- ---------- --I 
1 Miscellaneous: 
1 

1

1- ---------- ---------- ---- I 
DISPOSITION: 

1------------------------------ ---- ---- ----- ---I 

,,",on ,." •• Oy' ~ Date: &, -J'~Oi .__ 
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1---- --- ------------ --- --- --- --- --- ---- ------- --- -- -- 
1 Radioassay Data Sheet 
1-------------------- --- --- --- ------------ --- --- --- --- --- ---

Engine Version: MMRes. Cmb. Vl.2 

Assay Instrument: SGS with Trans. Location:LLNL 

Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 

Item ID: LLB5201616TRU Analysis Date: 5/5/2009 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/5/09 Declared date = 5/5/09 
Low energy spectrum sensitivity 30.0% Total counts = 4.735E+005 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.5002 Cd g/cm2 = 1.7869 FWHM at 122 keY = 603 eV 
QFIT 1. 04 FWHM at 208 keY 735 eV 
NQFIT : 1. 00 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000178 24.7 24.5 0.1490 25.9 0.01684 24.05 0.01833 26.17 
Pu-239 1.000000 0.0 2.4 835.1215 7.0 94.38197 0.31 94.30278 0.31 
Pu-24 a 0.057793 5.9 5.3 48.2643 8.5 5.45463 5.41 5.45460 5.41 
Pu-241 0.001197 7.1 6.4 1. 0000 0.0 0.11302 6.89 0.19079 11.63 
Pu-242 (New alg. ) 0.2967 ( 12) 0.03354 ( 12) 0.03350 ( 11) 
Am-241 0.007506 2.7 1.6 6.2685 6.7 0.70844 2.57 0.72008 2.61 

Pu-240 effective (meas. date) 5.553 +1- 5.78% 
Am-241 separated about 42.134 +/- 0.707 years ago 
Am/Pu-241 weight ratio 6.26848 +/- 6.59% 

Messages: 

Lead x-rays detected. 
Pu-241/Pu-239 efficiency changed in MGACAL by 5%. ~ 

Notes : * ; Error in ratio 
Errors quoted at 1.000 sigma 

MGA sigma defaulted to 1 


Reviewed by: Date: ~- 3-"1 



1 

, 
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1---- -- ---------------------------------------- ----------------------1 
1 NDA 2000 Assay Report I
1------------------ ---- ----- ---------- -- ---- -- ---- -- -----------1 

************************* Item Information ************************ 

Item ID: Background Count Sequence Number: 382 
Operator; RHWM2\RHWM 
Assay Start: 5/6/2009 7:45:27 AM 
Description 1: Background 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Galv 23.8 
Weight: Gross: 0.0 kg Net: 0.0 kg 
Container: Volume: 208.0 1 Full : 100.0 % 
Density: 0.000 kg /1 

************************ System Configuration *********************** 

Counter: SGS with Trans. 

Efficiency Description: 062308 Carbon Steel Eff. 

Segments: Number; 16 Offset; o 

Scanning Platform: Start: 934 mm Delta: -51 mm 

count Type: BKG - 55 Gal Galv 23.8# 

Collimator/Geometry Setting: Default o 

Transmission Mode: NO Transmission 

Errors quoted at 1.000 sigma 
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[------------------------- -- ----- -- -- -- ---------------------1 
[ Segment 8 Results i 
[------- ------------------------------------------------------------[ 
Segment: 8 Detector: DET01 Position: 8 
C:\Canberra\NDA2k\Data\000003B2_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 5/6/2009 7:45:27 AM 

Elapsed Live Time: 298.35 sec Elapsed Real Time: 300.00 sec 


*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 7:50:28 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 53 67 0.84 121.06 1.503E-004 26.11 
400.64 112 26 1.14 802.55 3.313E-004 11.76 
558.02 28 14 1. 03 1117.04 2.409E-004 27.49 

1115.94 19 8 0.67 2231. n 1.315E-004 32.17 
1292.07 24 1 1. 03 2583.88 1.214E-004 21.45 
1332.37 27 8 0.93 2664.41 1.198E-004 24.89 
2234.77 29950 17 1.05 4467.67 1.187E-004 1. 00 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m • Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Reviewed by: Date, 
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************************************************************************** 

***** G E N I E QUA LIT Y ASSURANCE **** * 
************************************************************************** 

Last Results Report 
5/6/09 7:50:30 AM 

QA File: 	 C:\CANBERRA\NDA2K\QA\CNTROOOI DC 
Sample ID: Background 
Sample Quantity: 1.0000E+000 
Sample Date: 5/6/09 7:43:59 AM 
Measurement Date: 5/6/09 7:45:27 AM 
Elapsed Live Time: 298.3 seconds 
Elapsed Real Time: 300.0 seconds 

Parameter Description value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : UD : BS > 

Background Count Rate 1.3230E+002 0.00 
[O.OO+/-O.OOJ > 

Pulser Channel 4467 cent 4.4677E+003 0.00 
[0.00+/-0.00] < > 

Pulser Channel 4467 FWHM 1. 0484E+000 0.00 
[0.00+/-0.00] < > 

Pulser Channel 4467 cps 9.9834E+001 0.00 
[0.00+/-0.00] < > 

Flags Key: 	 LU ; Lower/Upper Bounds Test (Ab Above, Be ; Below) 
SD Sample Driven N-Sigma Test (In; Investigate, Ac Action) 
UD ; User Driven N-Sigma Test (In Investigate, Ac = Action) 
BS Measurement Bias Test (In Investigate, Ac Action) 



• • 
1 Report for Background 5/6/2009 8:02:37 AM Page 

------ ----- - ---- -- ----- ----jI -----~- ------ ----

NDA 2000 Assay Report 11 
------ ----- ------ ----- ------ c __________ 11------------ ------ ----

************************* Item Information ************************ 

Item ID: Background Count Sequence Number: 383 
Operator: RHWM2\RHWM 
Assay Start: 5/6/2009 7:57:36 AM 
Description 1: Background 
Description 2! 
Location:LLNL 
Comment; 
Matrix Type: Lllcite 
Container Type: 55 Gal Carbon St 
Weight: Gross: 0.0 kg Net: 0.0 kg 
Container; Volume: 208.0 1 Full : 100.0 % 
Density: 0.000 kg /l 

************************ System Configuration *********************** 

Counter: 8GS with Trans. 
Efficiency Description: 062308 Carbon Steel Eff. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: BKG - 55 Carbon Steel 
collimator/Geometry Setting: Default 0 
Transmission Mode: NO Transmission 

Errors quoted at 1.000 sigma 
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1--- ------- ------ ------- ------- ------- --------------- ------- --I 
I Segment 6 Results I 
!-------------- ------- ------- ------- ------- --------------- ------

Segment: 6 Detector: DETOl Position: 6 
C:\Canberra\NDA2k\Data\00000363 CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start: 5/6/2009 7;57:36 AM 
Elapsed Live Time: 298.37 sec Elapsed Real Time: 300.00 sec 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on; 5/6/2009 8:02:37 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

400.80 86 36 0.93 802.86 3.31lE-004 15.44 
1116.22 15 6 0.98 2232.47 1.315E-004 34.64 
1173.62 29 3 1.27 2347.17 1.276E-004 20.98 
1332.95 33 6 1.47 2665.57 1. 198E-004 20.79 
2234.77 29950 11 1. 07 4467.67 1.187E-004 1.00 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
~ = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

Reviewed by: Date: 
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************************************************************************** 
G E N I E QUA LIT Y ASS U RAN C E ********** 

************************************************************************** 

Last Results Report 
5/6/09 8:02:40 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample 10: Background 
Sample Quantity: 1.0000E+OOO 
Sample Date: 5/6/09 7:56:08 AM 
Measurement Date: 5/6/09 7:57:36 AM 
Elapsed Live Time: 298.4 seconds 
Elapsed Real Time: 300.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +1 Std. Dev. ] < LU : SD : UD : BS > 

Background Count Rate 1.3301E+002 0.00 
[0.00+/-0.00] < > 

Pulser Channel 4467 cent 4.4677E+003 	 0.00 
[o.oo+l-o.oOJ 	 < > 

Pulser Channel 4467 FWHt-: 1.0697E+000 0.00 
[0.00+/ O.OOJ < > 

Pulser Channel 4467 cps 9.9834E+001 0.00 
[0.00+/ -0.00) < > 

Flags Key: 	 LU Lower/Upper Bounds Teat (Ab Above, Be Below) 
SO Sample Driven N-Sigma Test (In Investigate, Ac = Action) 
UD = User Driven N-Sigma Test (In Investigate; Ac Action) 
BS Measurement Bias Test (In Investigate l Ac = Action) 
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1------- ---------- -I 
1 NDA 2000 Assay Report 1

1-- ----I 

************************* Item Information ************************ 

Item ID: SGS100 Count Sequence Number; 384 
Operator: RHWM2\RHWM 
Assay Start: 5/6/2009 8:10:38 AM 
Description 1: SGS100 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81.5 
weight: Gross: 54.0 kg Net: 16.8 kg 
Container: Volume: 208.0 1 Full : 100.0 'lr 
Density: 0.080 kg /1 

************************ System Configuration *********************** 

Counter: 8GS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: QC - 8GS 100 
Collimator/Geometry Setting: Default a 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. a 

Errors quoted at 1.000 sigma 
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1------- -----------  -----------  -----1 
1

1-----------
Segment 1 Results 

----------
1 

-I 

Segment: 1 Detector: DET01 position: 1 
c:\canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P001_S001 

Acquisition start: 5/6/2009 8:11:39 AM 
Elapsed Live Time: 118.16 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 .00 0.235 +/- 0.0127 
SE-75 264.66 0.391 +/- 0.0070 
SE-75 279.54 0.398 +/- 0.0075 
SE-75 400.66 0.456 +/- 0.0088 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

peak Analysis performed on: 5/6/2009 8:13:41 AM 

peak Analysis From Channel: BO to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net peak Continuum FWHM peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 Y 703 785 1. 25 120.82 5.301E-006 7.26 
2234.74 11980 3 1.11 4467.60 4.472E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region~ 

F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity 'lIError Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 3. <: 3.S31E-005 <: 1. 709E-01S 
Pulser < O.OOOE+OOO +/ 0.0% <: O.OOOE+OOO 
Na-22 <: 3.048E-002 +/ 2.2% <: 2.903E-00S <: 4.817E-012 
Al-26 <: 3.3S0E-002 +/ 16.2* <: 3.190E-00S < 1. 762E-006 
K-40 <: 4.812E-001 +/ 5.3% < 4.583E-004 < 7.507E-002 
Co-57 <: 1. 289E- 001 +/ 3.4% < 1.228E-004 < 1. 508E-Oll 
Co-60 <: 4.280E-002 +/ 1.9% < 4.076E-005 < 3.754E-Oll 
Se-75 <: 1. 018E-001 +/ 1. 9% < 9.691E-005 < 7.001E-012 
Kr-85 < 8.325E+000 +/ 3.2% < 7.928E-003 < 2.098E-008 
Sr-90 < 2.752E-002 +/ 2.1% < 2.621E-005 < 1. 995E-010 
Sb-125 <: 8.743E-002 +/ 2.3% < 8.327E-005 < 8.411E-Oll 
Ba-l33 < 5.804E-002 +/ 1. 8% <: 5.528E-005 < 2.293E-010 
Cs-134 < 2.373E-002 +/ 2.1% <: 2.260E-005 <: 1. 810&-011 
Cs-137 < 2.752E-002 +/ 2.1% <: 2.621E-005 <: 3.138E-010 
Eu-152 < 1.325E-001 +/ 4.0% <: 1.262E-004 <: 7.449E-010 
EU-154 < 8.704E-002 +/ 2.4% <: 8.290E-005 <: 3.264E-010 
Ho-166m < 4.514&-002 +/ 2.4% < 4.299&-005 <: 2.S10E-00a 
Bi-207 < 2. 873E-002 +/ :; .1% < 2.736E-005 <: 5.229E-Ola 
Pb-210 < 9.232E+002 +/ 47 8% <: B.792E-00l <: 1. 200E-00S 
Ra-226 <: 5.981E-002 +/ 2.4% < S.696E-005 < 5.981E-008 
Ac-227 < 3.323&-001 +/ 8.3% < 3.16SE-004 <: 4.S53E-009 
Th-230 <: 1.564&+002 +/ 8.6% < 1.490E-001 <: 7.666E-003 
Pa-231 <: 2.015E+000 +/ 11.2% < 1.919E-003 < 4.212E-005 
Th-232 <: 7.838E-002 +/ 2.3% < 7.465E-005 < 7.062E-OOl 
U-232 <: 7.838E-002 +/ 2.3% <: 7.465E-005 <: 3.629E-009 
U-233 <: 1.147E+003 +/ 2.7% < 1.092E+000 < 1.170E-001 
Pa-234 < 2.194E-001 +/ 12.3% < 2.089E-004 
Pa-234m <: 1.968E+002 +/ 2.3% < 1.874E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO <: O.OOOE+OOO 
U-235 < 1.064E-001 +/ 2.5% < 1.014E-004 < 4.864E-002 
Np-237 < 1.503E-001 +/ 2.0% < 1.432E-004 <: 2.104E-004 
Pu-238 <: 7.620&+003 +/ 2.7% < 7.257E+000 <: 4.404E-004 
U-238 <: 2.716&+000 +/ 2.4% < 2.586E-003 < 7.984E+OOO 
Pu-239 < 1. 422&+003 +/ 3.1% < 1.355E+000 < 2.262E-002 
Pu-239B <: 4.230&+003 +/ 5.2% < 4.029E+000 <: 6.725&-002 
U-239 < 1.924&+003 +/ 59.1% < 1. 833E+000 
Pu-240 < 2.583&+003 +/ 4.6% < 2.460E+000 < 1.124&-002 
Am-241 8.321E+00l +/ 21. 8% 7.925E-002 2.397E-00S 
Am-241B < 9.743E+002 +/ 4.9% < 9.279E-001 <: 2.806&-004 
Pu-241 < 3.993E+004 +/ 2.8% < 3.802E+001 < 3.841E-004 
Pu-241B <: 1.092&+004 +/ 2.5% < 1.040E+00I <: 1.050E-004 
Pu-242 <: O.OOOE+OOO +/ 0.0% < O.OOOE+OOO <: 0.000&+000 
Am-243 < 4.324E-001 +/ 1 9% < 4.118E-004 < 2.140E-006 
Cm-243 < 4.460E-001 +/ 3.4% < 4.247E-004 < 8.562E-009 
Cm-244 <: 3.590E+OO4 +/ 14.1% < 3.419E+001 < 4.379E-004 
Cm-245 <: 6.927&-001 +/ 7.7% < 6.S97E-004 < 3.983&-006 
Cm-247 < 4.491E··002 +/ 8.6% < 4.277E-005 < 4.805E-004 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) 9 


C£-249 < 4.054E-002 +/ 3.6% < < 9.811E-009 

C£-251 < 3.S34E-OOI +/- 5.6% < 3.366E-004 < 2.209E-007 


? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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---- ----------- ----- ----- ----- ------------------------------1 
1 Segment 2 Results I , ----- ----- ------- ---- ----- ----- ----- ----- ---I 


Segment: 2 Detector: DET01 position: 2 
C:\canberra\NDA2k\Data\00000384_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003 P002_S002 

Acquisition Start: 5/6/2009 8:14:53 AM 
Elapsed Live Time: 117.71 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81. 5# 1. 7S" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.312 +/- 0.0144 
SE-75 264.66 0.456 +/- 0.0081 
SE-75 279.54 0.465 +/- 0.00B7 
SE-75 400.66 0.521 +/- 0.0100 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 8:16:54 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.50 Y 1557 1104 1.34 120.85 1.044E-004 4.25 
2234.73 11980 o 1.11 4467.58 1.048E-004 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region" 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity lrError Concentration Mass 

(uCi) (uCi/g) g 


n on < 2.731E-002 +/- 1.8% < 2.601E-005 < 1.259E-D15 

Pulser < O.OOOE+OOO +/ 0.0% < O,OOOE+OOO 

Na-22 < 2.106E-002 +/- 2.0% < 2.006E-00S < 3.327E-012 

Al-26 < 1,963E-002 +/- 15.5% < 1. 870E-005 < 1.033E-006 

K-40 < 2,326E-OOl +/ 4,9% < 2,216E-004 < 3.629E-002 

Co-57 < 1. 072E-001 +/- 3.5% < 1.021E-004 < 1. 255E-Oll 

Co-60 < 3.393E-002 +/- 1.7% < 3.231E-OOS < 2.976E-Oll 

Se-7S < 8.0nE-002 +/- 1.9% < 7.688E-OOS < 5. S54E-012 

Kr-SS < S.093E+OOO +/ 3.1% < 4.851E-003 < 1. 283E-008 

Sr-90 < 2.363E-002 +/ - 2.0% < 2.250E-005 < 1.7DE-010 

Sb-125 < 6.371E-002 +/- 2,1% < 6,068E-OOS < 6.l29E-Oll 

Ba-l33 < 6.326E-002 +/ 1.7% < 6,024E-005 < 2,499E-01O 

Cs-134 < 1. S04E-002 +/- 2.0% < 1.718E-00S < 1. 376E-Oll 

Cs-:L37 < 2.363E-002 +/- 2,0% < 2.2S0E-OOS < 2.693E-010 

Eu-1S2 < 7,126E-002 +/- 3,n- < 6.786E-OOS < 4.00SE-OIO 

Eu-1S4 < 6.013E-002 +/- 2.2% < 5.727E-005 < 2.255E-OIO 

Ho-166m < 3,364E-002 +/- 2.3% < 3.204E-005 < 1.870E-OOS 

Bi-207 < 1. 617E-002 +/- 2.1% < 1. S40E-OOS < 2.943E-010 

Pb-ZI0 < 7.28SE+OOO +/- S1. 7% < 6.93SE-003 < 9.470E-008 

Ra-226 < 4.922E-002 +/- 2.3% < 4.688E-OOS < 4.922E-OOS 

AC-227 < 2.902E-00l +/- 8.3% < 2.764E-004 < 3,976E-009 

Th-230 < 3,629E+OO1 +/- 25.1%- < 3.4S6E-002 < 1. 778E-003 

Pa-23l < 1.8S8E+OOO +/- 11.2% < 1.770E-003 < 3.8S3E-005 

Th-232 < S.326E-002 +/- 2.2% < 5.073E-005 < 4,799E-001 

U--232 < 5.326E-002 +/- 2.2% < 5.073E-OOS < 2.466E-009 

U-233 < 1. 067E+OO3 +/ 2.7% < 1.016E+OOO < 1. OSBE-OOl 

Pa-234 < 1. 227E ·001 +/- 12.2% < 1.169E-004 

pa-234m < 1. 148E+002 +/- 2.1% < 1.094E-00l 

U-234 < O,OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 1.121E-001 +/- 2.5% < 1.068E-004 < 5.122E-002 

Np-23? < 1. 365E-001 +/- 2.0% < 1.300E-004 < 1. 911E-004 

Pu-238 < 7.354E+OO3 +/- 2.7% < 7.004E+OOO < 4.250E-004 

U-238 < 2.S24E+OOO +/- 2.1% < 2.690E-003 < 8.304E+OOO 

Pu-239 < 1. 299E+003 +/- 3.2% < 1.237E+OOO < 2.06SE-002 

Pu-239B < 2.662E+OO3 +/ - 6.4% < 2.53SE+OOO < 4.232E-002 

U239 < 9.074E+OOO +/ 98.9% < S.642E-003 

Pu-240 < 1.?SSE+003 +/- 5.4% < 1.671E+OOO < 7.633E-003 

Am-241 9,35SE+OOO +/- 37.9% 8.909E-003 2,694E-006 

Am-241B < 6.S30E+OO2 +/ 5.7% < 6.219E-001 < 1.881E-004 

Pu-24I < 3.703E+004 +/- 2.9% < 3.S27E+001 < 3.562E-004 

Pu-241B < 1. 087E+004 +/- 2.5% < 1. 03SE+001 < 1,046E-004 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 1.992E-001 +/- 16.6% < 1. 897E-004 < 9.862E-007 

Cm-243 < 3.639E-00I +/- 3.4% < 3.466E-004 < 6.987E-009 

cm-244 < 2.757E+OO4 +/- 14,1% < 2.62SE+OO1 < 3,363E-004 

Cm-245 < 6,919E-OOI +/ 7.n < 6.589E-004 < 3.97SE-006 

Cm-247 < 3.620E-002 +/- 8.5% < 3,447E-OOS < 3.873E-004 
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Nuclide Total Activity 
(uCi) 

%-Error concentration 
(uCi/g) 

Mass 
g 

Cf-249 
cf-251 

< 
< 

3.896E-002 
3.693E-001 

+/
+/

3.S%
5.6% 

< 
< 

3.711E-OOS 
3.517E-004 

< 
< 

9. 429E- 009 
2.308E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* = Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-------- ------------ ------------ ------------ ------------- -----1 
1___ --------- ____________~eg~=~= __ ~_~=~ult~ ___________ ------------ _I 

Segment: 3 Detector: DETOI Position: 3 

c:\Canberra\NDA2k\Data\00000384_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 


Acquisition Start: 5/6/2009 8:18:04 AM 

Elapsed Live Time: 114.71 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 .00 0.281 +/- 0.0143 
SE-75 264.66 0.400 +/- 0.0072 
SE-75 279.54 0.407 +/- 0.0077 
SE-75 400.66 0.468 +/- 0.0091 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis performed on: 5/6/2009 8:20:05 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 

(keV) Area Counts (keV) centroid Efficiency %Uncert. 


59.48 Y 9062 2372 1.08 120.81 B.125E-005 1. 74 
67.25 Y 89 1227 0.95 136.32 1. 090E-004 56.88 

M 94.72 2100 5874 1.54 191.23 2.062E-004 5.90 9.46 
m 98.76 Y 7768 9118 1.55 199.30 2.188E-004 4.25 
m 100.89 Y 897 9079 1.55 203.56 2.251E-004 8.99 
m 103.36 Y 5043 7393 1.56 208.49 2.323E-004 4.23 
M 111.14 2089 3893 1.56 224.04 2.S31E-004 3.06 3.84 
m 114.56 Y 1487 6841 1. 57 230.87 2.614E-004 4.23 
m 116.70 Y 1423 6748 1.57 235.14 2.663E-004 4.34 
M 125.33 Y 540 2072 1. 02 252.40 2.S42E-004 7.70 2.14 
m 129.36 Y 3519 2597 1.02 260.45 2.915E-004 2.30 

148.71 Y 451 2348 1.32 299.10 3.209E-004 17.27 
195.72 262 1865 0.85 393.06 3.490E-004 26.80 

M 203.57 Y 768 1529 1.13 408.75 3.492E-004 4.98 1.82 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 208.05 Y 2683 1463 1.13 417.70 3.488E-004 2.42 
311.95 Y 150 830 1.19 625.32 3.006E-004 32.24 

M 332.76 Y 951 586 1.40 666.89 2.883E-004 11.18 
m 335.81 Y 438 678 1.41 672.99 2.865E-004 11.47 

344.96 764 518 1. 35 691. 27 2.81lE-004 6.00 
M 375.10 Y 2398 283 1. 30 751. 50 2.641E-004 2.34 
m 380.19 415 243 1. 31 761.67 2.614E-004 5.G3 
m 382.76 388 223 1.31 766.81 2.600E-004 5.80 

392.90 790 214 1. 46 787.07 2.54GE-004 4.89 
413.75 Y 2138 103 1. 32 828.74 2.440E-004 2.59 

M 422.67 136 68 1.04 846.56 2.396E-004 10.24 
m 426.56 Y 31 64 1. 04 854.34 2.378E-004 25.37 

451. 50 221 54 1.54 904.17 2.264E-004 8.81 
662.44 Y 98 18 1.82 1325.69 1.608E-004 12.64 
721.89 Y 54 15 1. 30 1444.49 1.493E-004 18.41 

2234.75 11980 16 1.09 4467.63 8.575E-005 1.45 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.05 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m ~ Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

X 

n on Fe 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-75 
Kr-8S 
Sr-90 
Sb-125 
Ba-133 
Cs-134 
CS'"137 
Eu-152 
Eu-lS4 
Ho-166m 
Bi-207 
Pb-2l0 
Ra-226 
Ac-227 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

2.163E 002 +/
O.OOOE+OOO +/ 
1.45SE-002 +/
2.480E-002 +/
2.390E-001 +/
1.SI0E-OOl +/
3.901E-002 +/
1.188E-001 +/
7.416E+OOO +/ 
4.245E-002 +/
1.177E-00I +/ 
9.6S0E-002 +/
2.282E-002 +/ 

9.712E-002 +/
4.IS6E-002 +/ 
6.546E-003 +/
2.547E-002 +/
1.310E+OOl +/ 
6.005E-002 +/
4.039E-00I +/

1.8* 
0.0% 
2.0% 

18.9% 
5.3% 
4.4% 
1.7% 
1. 8% 
3.1% 
2.2\ 
1. 9% 
1.6% 
1.9% 

2.2% 
2.1% 
2.3% 
2.1% 

259.0% 
2.4% 
8.3% 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

2.0GOE-OOS 
O.OOOE+OOO 
1.386E-005 
2.362E-00S 
2.276E-004 
1.43BE-004 
3.715E-005 
1.131E-004 
7.063E-003 
4.043E-005 
1.12IE-004 
9.191E-005 
2.173E-005 

9.249E-005 
3.958E-OOS 
6.23SE-OOG 
2.426E-OOS 
1.248E-002 
S.719E-005 
3.B47E-004 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 

9.972E-016 

2.299E-012 
1.304E-00G 
3.729E-002 
1.766E-Oll 
3.421E-Ol1 
B.I73E-012 
1.SG9E-008 
3. 077E-OIO 
1.132E-OIO 
3.812E-OIO 
1.741E-Oll 

5.4S8E-010 
I.S58E-OIO 
3.640E-009 
4.63GE-010 
1. 704E-007 
6.005E-008 
5.534E-009 

9 

Fit 

1. 77 

1. 91 

1.00 
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Th-230 4.828E+001 +/ 102.3% 4.S98E-002 2.36615-003 
Pa-231 < 2.374E+000 +/ 11.2% < 2.261E-003 < 4.961E-005 
Th-232 < 9.319E-002 +/ 2.3% < 8.87SE-005 < 8.396E-001 
U-232 < 9.319E-002 +/ 2.3% < 8.87SE-005 < 4.314E-009 
U-233 < 1.524E+003 +/ 3.0% < 1.452E+000 < 1. 555E-001 
Pa-234 < 8.819E-002 +/ 12.1% < 8.400E-005 
Pa·234m < 1.490E+002 +/ 2.1% < 1.419E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 426&-001 +/ - 2.9% < 1.358&-004 < 6.517E-002 
Np-237 2.912&-001 +/ 32.3% 2.773E-004 4.077E-004 
Pu··238 < 9.588E+003 +/ 3.1% < 9.131E+000 < 5.542E-004 
U-238 < 2.413E+000 +/ 2.2% < 2.298E-003 < 7.095E+OOO 
Pu-239 2.309E+005 +/ 3.9% 2.200E+002 3.672&+000 
Pu-239B < 5.594E+003 +/ 16.5% < 5.328E+000 < 8.893E-002 
U-239 < 1. 992E+001 +/ 308.4% < 1.897E-002 

X Pu-240 
Aru-241 3.869E+004 +/ 10.7% 3.684E+001 1. 114E-002 
Aru-241B 2.887E+004 +/ 10.3% 2.750E+001 8.315E-003 
Pu-241 1.705E+005 +/ 17.6% 1.623E+002 1. 640E 003 
Pu-241B 3.335E+005 +/ 3.6% 3.176E+002 3.208E-003 
Pu-242 
Am-243 
Cm-243 

< 
< 
< 

O.OOOE+OOO +/
3.220E-001 +/ 
4.760E-001 +/

0.0% 
57.7% 

3.3% 

< 
< 
< 

O.OOOE+OOO 
3.066E-004 
4.S34E-004 

< 
< 
< 

O.OOOE+OOO 
1.594E-006 
9.140E-009 

Cm-244 < 3.123E+004 +/ 14.2% < 2. 975E+001 < 3.810E-004 
Cm-245 < 8.779E-001 +/ 7.8% < 8.361E-004 < 5.048E-006 
Cm-247 < 5.876E-002 +/ - 8.S% < 5.596E-005 < 6.287E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 6.7S0E-002 +/- < 6.429E-005 < 1.634E-008 
Cf-251 < 4.956E-001 +/- 5.8% < 4. nOE-004 < 3.097E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 

< = MDA 


® = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.67E+OOO +- 1.42E-001 1.15E+OOO +- 2.42E-002 

Beta: 2.14E+OO2 +- 9.22E+000 Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (9) 

-- - -- ------.- 
129.30 6.SSE-OOI +- 3.07E-002 
203.55 1.39E+OOO +- 7.64E-002 
375.05 2.09E+OOO +- 6.13E-002 
413.71 2.14E+OOO +- 6.90E-002 
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1---------- ----------------  -------------  ------1 
1 

1 ---------------

Segment 
-------------

4 Results -------------- --I 
Segment: 4 Detector: DET01 Position: 4 
C:\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/6/2009 8:21:15 AM 
Elapsed Live Time: 102.1B sec Elapsed Real Time: 120.00 Bec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81. 5# 1.75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.253 +/- 0.0163 
SE-75 264.66 0.375 +/- 0.0071 
SE-75 279.54 0.391 +/- 0.0079 
SE-75 400.66 0.462 +/- 0.0094 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 8:23:17 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.4B Y 55035 6196 1.13 120.81 4.464E-006 1.27 
M 94.72 Y 11105 11689 1.56 191.23 1.14BE-004 2.27 57.56 
m 98.72 Y 43466 15504 1.57 199.22 1. 357E-004 1. 85 
m 100.94 Y 7040 15455 1.57 203.65 1. 4 75E- 004 2.83 
m 103.37 Y 31725 13034 1.58 20B.52 1. 605E-004 1. 81 
M 111.10 Y 11878 7670 1.40 223.95 2.011E-004 2.34 77.49 
m 114.62 Y 9675 8537 1.40 230.99 2.188E-004 2.49 
m 116.68 Y 9223 7991 1.41 235.10 2.289E-004 2.38 
m 120.56 Y 2324 7218 1.42 242.86 2.471E-004 4.10 
m 122,95 Y 1143 6331 1.42 247.63 2.577E-004 6.90 
m 125.29 Y 4286 6048 1.42 252.31 2.677E-004 2.98 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.31 Y 20400 5274 1.43 260.34 2.838E-004 2.13 
M 141. 76 Y 185 3356 1.15 285.22 3.268E-004 31.87 1. 21 
m 144.18 Y 1352 4341 1.16 290.06 3.340E-004 13.25 
m 146.37 Y 1168 4369 1.16 294.44 3.401E-004 14.22 
m 148.55 Y 3014 4897 1.16 298.79 3.458E-004 12.03 
M 161.02 Y 1263 4988 1. 64 323.70 3.712E-004 5.15 4.98 
m 164.56 Y 1314 7408 1. 64 330.78 3.764E-004 5.35 

171.45 Y 968 4543 1.20 344.54 3.B42E-004 12.63 
179.06 Y 690 4110 1.69 359.77 3.898E-004 16.64 
189.41 Y 613 4086 1. 34 380.43 3.929E-004 18.60 
195.70 Y 1087 4290 1.26 393.00 3.928E-004 11.26 

M 203.55 Y 5121 3532 1.19 408.69 3.910E-004 2.58 1.52 
m 208.02 Y 16039 3203 1. 20 417.62 3.893E-004 2.06 

255.45 Y 653 1917 1.07 512.40 3.529E-004 12.43 
267.55 Y 368 1792 1. 00 536.59 3.41BE-004 20.82 
297.45 Y 334 1711 1.14 596.33 3.155E-004 22.87 
311.77 Y 740 1287 1. 05 624.95 3.029E·004 9.16 

M 320.97 Y 546 1627 1. 74 643.35 2.950E-004 7.97 1. 94 
m 323.39 Y 841 2277 1. 74 648.16 2.930E-004 5.49 
M 332.72 Y 5526 1173 1.29 666.82 2.855E-004 1.87 4.19 
m 335.67 Y 2195 1232 1.29 672.71 2.832E-004 2.74 
m 341. 53 Y 629 1178 1.30 684.43 2.786E-004 5.95 
m 345.00 Y 4996 1239 1.30 691. 36 2.760E-004 1.93 

368.25 Y 1B79 1168 2.34 737.82 2.594E-004 4.32 
M 375.05 Y 13342 966 1.29 751.41 2.549E-004 1. 47 12.77 
m 380.13 Y 2573 678 1.29 761. 55 2.517E-004 2.48 
m 382.73 Y 2252 595 1.29 766.76 2.500E-004 2.61 

392.89 Y 4418 595 l.54 787.05 2.438E-004 2.25 
M 413.68 Y 11903 306 1. 37 828.61 2.31BE-004 1.95 3.08 
m 422.54 Y 935 229 1. 38 846.31 2.270E·OO4 4.27 
m 426.60 Y 199 221 1.38 854.42 2.249E-004 10.34 
M 445.73 Y 84 120 1. 34 892.64 2.156E-004 17.63 0.99 
m 451. 41 Y 1430 151 1.35 904.00 2.129E-004 6.14 

619.10 Y 142 39 1. 32 1239.09 1.616E-004 12.39 
M 640.06 Y 55 46 1.47 1260.97 1.575E-004 18.69 1. 90 
m 645.81 Y 79 52 1.47 1292.47 1. 565E-004 14.28 
m 652.47 Y 93 51 1.48 1305.77 1.553E-004 12.43 
m 658.85 Y 48 41 1.48 1318.52 1.542E-004 18.99 
m 662.32 Y 630 27 1.48 1325.46 1.536E-004 4.52 

721.94 Y 331 15 1.52 1444.59 1.446E-004 6.46 
2234.70 11980 27 1.16 4467.54 6.650E-005 1.52 

Reference Peak Correction factor (from 2234.4 keY peak) is LIB +/ 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2. nOE-002 +/- 1. 8% < 2.772E-005 < 1.342E-015 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 2.788E-002 +/ - 2.0% < 2.656E-OOS < 4.406E-012 

Al-26 < 2.972E-002 +/- 14 .5% < 2.830E-005 < 1.563E-006 

K-40 < 2.859E-00I +/ - 4.8% < 2.723E-004 < 4.460E-002 


X Co-57 
Co-60 < 3.283E-002 +/- 2.5% < 3.127E-005 < 2.879E-Oll 
Se-75 < 1.868E-OOl +/ 1.7% < 1. 779E-004 < 1.28SE-Oll 
Kr-S5 < 1.265E+001 +/- 3.0% < 1.204E-002 < 3.187E-008 
Sr-90 < 5.4 72E- 002 +/- 2.0% < S. 211E- 005 < 3. !)67E-010 
Sb-125 < 2.424E-001 +/ - 2.2% < 2.309E-004 < 2.332E-010 
Ba-133 < 1.623E-001 +/- 1.7% < 1.546E-004 < 6.410E-010 
Cs-134 < 1.352E-002 +/- 1. 8% < 1. 288E-OOS < 1.032E-01I 

X Cs-137 
Eu-IS2 < 9.991E-002 +/ 3.6% < 9.516E-OOS < 5.615E-010 
Eu-154 < 7.962E-002 +/- 2.2% < 7.583E-005 < 2.986E-010 
HO-166m < 3.589E-002 +/- 2.3% < 3.418E-005 < 1.99SE-008 
Bi-207 < 3.064E-002 +/- 1.9% < 2.918E-005 < 5.576E-OI0 
Pb-210 < 4.209E+003 +/- 37.2% < 4.009E+OOO < 5.472E-005 
Ra-226 < 8.793E-002 +/- 2.2% < 8.374E-005 < 8.793E-008 
Ac-227 < 6.376E-001 +/- 8.3% < 6.072E-004 < 8.735E-009 
Th-230 < 3.129E+002 +/ 8.5% < 2.980E-001 < 1. S33E-002 
pa-231 < 3.773E+000 +/- 11. 2% < 3.S93E-003 < 7.886E-005 
Th-232 < 7.197E-002 +/- 2.4% < 6.SS4E-00S < 6.484E-001 
U-232 < 1. 581E-001 +/ 2.1% < 1. 506E-004 < 7.320E-009 
U-233 < 2.392E+003 +/- 2.6% < 2.278E+OOO < 2.440E-001 
Pa-234 < 9.634E-002 +/- 12.2% < 9.17SE-005 
Pa-234m < 2.176E+OO2 +/- 2.1% < 2. 072E- 001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.048£-001 +/- 2.4% < 1.951E-004 < 9.361E-002 
Np-237 9.150E-001 +/- 14 .5% 8.71SE-004 1.281E-003 
Pu-238 < 1.34SE+OO4 +/- 2.5% < 1. 281E+001 < 7.77 4E-004 
U-238 < 2.874E+000 +/- 2.2% < 2.737E-003 < 8.449E+000 
Pu-239 1. 320E+006 +/- 3.4% 1.257E+003 2.099E+001 
Pu-239B 7.642E+00S +/ 1.4% 7.27BE+002 1. 21SE+OO1 
U-239 < 1.609E+004 +/ - 46.3't < 1.532E+001 

X 	 Pu-240 
Am-241 2.571E+005 +/- 4.3% 2.448E+002 7.404E-002 
Am-241B 1.527E+005 +/ - 3.9% 1.45SE+002 4.399E-002 
Pu-241 1.058E+006 +/- 12.5% 1.00SE+OO3 1.018E-002 
Pu-241B 1. 761E+006 +/- 2.8% 1. 677E+003 1.694E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.193E-001 +/- 1. 8% < 6.851E-004 < 3.561E-006 
Cm-243 < 7.419E-001 +/- 3.3% < 7.066E-004 < 1.424E-00B 
Cm- 244 < 3.00SE+OO4 +/- 14.2% < 2.862E+OO1 < 3.666E-004 
Cm-245 < 1.255E+OOO +/ 7.6% < 1.195E-003 < 7.21BE-006 
Cm-247 < 1. OeOE-001 +/- 8.5% < 1. 029E-004 < 1.156E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 
 9 

Cf -24 9 < 1.242E-OOl +/- < 1.183E-004 < 3.006E-008 
Cf-251 < 7.049E-001 +/- 5.6% < 6.714E-004 < 4.406E-007 

? Nuclide is part of an undetermined solution 
X ~ Nuclide rejected by the interference analysis
* Nuclide was manually edited 
< ~ MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9) 

Pu-239 2.10E+OOI +- 7.10E-OOI 7.3BE+OOO +- 1.24E-OOI 

Beta: 2.06E+002 +- B.24E+OOO Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (9) 

129.30 4.08E+OOO +- 1.76E-OOI 
203.55 8.24E+OOO + 2.76E-OOI 
375.05 1.21E+OOI +- 2.90E-OOI 
413.71 1.2SE+OOI +- 3.60E-OOI 
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Segment 5 Results 

Segment: 5 Detector: DETOI position: 5 
C:\Canberra\NDA2k\Data\00000384_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/6/2009 8:24:27 AM 
Elapsed Live Time: 87.81 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.001 +/- 0.0005 
SE·75 264.66 0.182 +/- 0.0037 
SE-75 279.54 0.208 +/- 0.0048 
SE-75 400.66 0.335 +/- 0.0074 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 8:26:29 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

59.43 Y 129324 10524 1.14 120.70 2.792E-00S 1.27 
M 94.66 21990 16983 1.54 191. 11 S.985E-00S 1. 91 104.89y 


m 98.69 88366 23501 1.55 199.16 6.294E-OOS 1.63
y 

m 100.86 Y 13365 24373 1. 55 203.50 6.4S3E-005 2.30 
m 103.32 Y 62931 20050 1.S5 208.41 6.627E-OOS 1.62 
M 111. 06 Y 23922 11561 1.39 223.88 7.129B-00S 1.30 150.26 
m 114.56 Y 19602 12823 1.40 230.87 7.334E-OOS 1. 31 
m 116.65 Y 18814 11970 1.40 23S.05 7.449E-OOS 1.31 
m 120.67 Y 4843 10787 1.41 243.08 7.657E-005 1.60 
m 125.21 Y 6726 9993 1.42 252.16 7.871E-005 1.41 
m 129.27 Y 41146 8709 1.42 260.27 8.042E-005 1.28 
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Energy ID Net Peak Continuum FWF!M Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

M 144.13 Y 2880 6475 1.15 289.96 1.397E-004 8.16 2.48 
m 146.23 Y 2341 7291 1.15 294.16 1. 471E-004 8.40 
m 148.53 Y 5529 7452 1.16 298.75 1.544E-004 7.33 
M 161.06 Y 2369 6788 1. 23 323.79 1.S44E-004 13.57 7.76 
m 164.65 Y 2011 11345 1. 24 330.96 1. 91lE-004 10.88 

171.34 Y 2041 6528 1.11 344.33 2.019E-004 8.36 
179.14 Y 973 6809 0.98 359.91 2.124E-004 17.72 
189.33 Y 1054 6800 1.18 380.28 2.233E-004 16.38 
195.64 Y 1653 5903 1.18 392.89 2.287E-004 9.73 

M 203.50 Y 9400 5583 1. 20 408.60 2.343E-004 2.19 1. 70 
m 207.97 Y 31180 4871 1. 21 417.52 2.369E-004 1. 80 

255.37 Y 1262 3316 1.23 512.25 2.478E-004 9.94 
M 263.87 Y 511 2599 1. 22 529.24 2.474E-004 19.95 0.76 
m 267.45 Y 1077 2814 1.23 536.39 2.480E-004 17.67 
M 297.25 Y 809 1982 1.12 595.94 2.481E-004 6.82 0.50 
m 299.83 Y 213 1978 1.12 601.08 2.477E-004 19.72 
M 307.26 131 1683 1.56 615.93 2.464E-004 33.01 3.50 
m 311.81 Y 1704 2676 1. 56 625.03 2.455E-004 3.72 
m 315.89 Y 271 2599 1.57 633.18 2.447E-004 15.74 
m 320.85 Y 1214 2517 1.57 643.10 2.436E-004 4.67 
m 323.31 Y 1607 2461 1. 58 648.01 2.430E-004 3.83 
M 332.69 Y 11055 187l 1.31 666.75 2.407E-004 1.64 5.12 
m 335.65 Y 4425 1757 1. 32 672.66 2.400E-004 2.20 
m 341.35 Y 1119 1852 1.32 684.06 2.385E-004 4.75 
m 344.96 Y 9600 1769 1.33 691.27 2.37SE-004 1. 70 
M 368.29 Y 2826 1370 1.33 737.89 2.30BE-004 2.66 27.56 
m 370.68 Y 415 1338 1. 33 742.68 2.301E-004 9.72 
m 375.00 Y 25997 1306 1.34 751.30 2.288E-004 1.41 
m 380.10 Y 5014 1071 1. 34 761.50 2. 272E- 004 2.07 
m 382.71 Y 4277 916 1. 34 766.72 2.264E-004 2.19 

392.85 Y 8485 1014 1.50 786.98 2.233E-004 1. 93 
M 413 . 64 Y 23099 574 1.37 828.52 2.156E 004 1.69 3.59 
m 422.53 Y 1735 549 1. 38 846.27 2.120E··004 3.49 
m 426.67 Y 414 484 1. 38 854.55 2.104E-004 8.28 
M 445.58 Y 117 246 1.31 892.35 2.032E-004 17.04 1. 79 
m 451.40 Y 2660 297 1.31 903.97 2.011E-004 2.57 

618.86 Y 258 71 1. 87 1238.62 1.546E-004 10.27 
M 645.97 Y 153 69 1.50 1292.77 1. 493E-004 10.84 1. 58 
m 652.71 Y 160 78 1.50 1306.24 1. 480E-004 10.24 
m 658.74 Y 95 71 1.51 1318.30 1.469E-004 14.29 
m 662.37 Y 1176 53 1.51 1325.55 1.462E-004 3.61 

688.74 Y 113 40 1. 39 1378.24 1. 417E-004 16.52 
721.64 Y 594 43 1.36 1444.39 1.365E-004 5.43 
736.77 Y 28 15 1.25 1474.24 1.343E-004 36.12 
755.88 Y 35 17 0.66 1512.42 1. 317E-004 31. 60 
769.38 Y 177 25 1.92 1539.40 1. 299E-004 10.92 

2234.68 11980 72 1.16 4467.48 8.674E-005 1.63 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 36 +/ 0.02 

Y Peak Identified by NID 
M First peak in a multiplet region 
m -Other peak in a multiplet region 
F Fitted singlet 
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? = Adjacent peak noted 

Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


n on Fe <: 2.892E 002 +1 - 1.8% <: 2.7S4E-00S <: 1. 015 

Pulser <: O.OOOE+OOO +1- 0.0% <: O.OOOE+OOO 

Na-22 <: 3.048E-002 +1 2.0% <: 2.903E-00S <: 4.81GE-012 

Al-26 <: 4.807E-002 +1 - 14.7% <: 4.S78E-OOS < 2.528E-006 

K-40 <: 3.322E-OOl +1- 4.9% <: 3.164E-004 <: S.183E-002 

Co-57 1.601E+OOl +1- 8.5% 1. 52SE-002 1.874E-009 

Co-60 <: 4.039E-002 +1- 1. 6% <: 3.847E-OOS <: 3. S42E- 011 

Se-75 <: 2.991E-00l +f- 1.9% <: 2.849E-004 <: 2.0SSE-Oll 

Kr-8S <: 1. 711E+OOl +f 3.1% <: 1.629E-002 <: 4.311E 008 

Sr··90 <: 9.022E-002 +f- 2.0% <: 8.S93E-005 <: 6.541E-010 

Sb-125 <: 3.338E-OOl +f- 2.3% <: 3.179E-004 <: 3.2I2E-OIO 

Ba-133 <: 2.241E-OOl +1- 1.7% <: 2.134E-004 <: 8.8S2E-OIO 

Cs-134 <: 3.338E-002 +1- 1. 8% <: 3.179E-005 <: 2.547E-Oll 


X 	 Cs-137 
Eu-1S2 <: 3.417E-002 +f- 3.6% <: 3.2S4E-OOS <: 1. nOE··OlO 
Eu-1S4 <: 8.704E-002 +1- 2.2% <: 8.290E-OOS <: 3.264E-OIO 
Ho-166m <: S.704E-002 +f- 2.2% <: 5.432E-005 <: 3.171E-008 
Bi-207 <: 3.276E-002 +f 1. 8% <: 3.l20E-00S <: 5.963E-OIO 
Pb-210 <: 2.797E+00l +1 - 36.7% <: 2.664E-002 <: 3.636E-007 
Ra-226 <: 1.l04E-00l +1 - 2.3% <: 1. 051E- 004 <: 1.104E-007 
Ac-227 <: 1. 038E+OOO +1 - 8.3% <: 9.889E-004 <: 1. 423E-008 
Th-230 <: 1.349E+OO2 +f- 13.1% <: 1.285E-OOl <: 6.610E-003 
Pa-23l <: 5.358E+OOO +f- 11.2% <: 5.103E-003 <: 1.120E-004 
Th-232 <: 1.104E-OOl +1 2.4% <: 1.052E-004 < 9.950E-OOI 
U-232 < 2.117E-OOl +/- 2.2% < 2.016E-004 <: 9. B01E-009 
U-233 < 3.996E+OO3 +1- 2.7% <: 3.80SE+OOO <: 4.076E-OOl 
Pa-234 <: L 829E·OOl +/- 12.2% <: 1.742E-004 
Pa-234m <: 2.4l7E+OO2 +1 - 2.1% < 2.301E-OOl 
U-234 <: O.OOOE+OOO +1- 0.0% < O.OOOE+OOO <: O.OOOE+OOO 
U-235 < 3 ABE-OOI +1 2.5% < 3.2S0E-004 <: L 560E-OOl 
Np-237 2.936E+OOO +1 5.4% 2.797E-003 4.l11E-003 
Pu-23B <: 2.264E+OO4 +1- 2.6% <: 2.156E+OOI <: 1.309E-003 
U-238 < 4.S30E+OOO +1 - 2.11> < 4.314E-003 <: 1.332E+OOl 
Pu-239 1.637E+OO6 +/- 4.2% 1.5S9E+OO3 2.603E+OOl 
Pu-239B 1.662E+OO6 +1- L2% 1.583E+OO3 2.642E+OOl 
U-239 < 4.953E+OOl +1- 45.9% <: 4.717E-002 
Pu-240 3.481E+OOS +1 26.8% 3.315E+OO2 1.514E+OOO 
Am-241 4.986E+OO5 +1- 3.8% 4.748E+OO2 1.436E-OOl 
Am-241B S.977E+OO5 +1- 4.3% 5.692E+OO2 1.72IE-OOl 
Pu-241 4.348E+OO6 +1- 7.8% 4.l41E+OO3 4.l82E-002 
Pu-241B 5.663E+OO6 +1- 3.0% 5.393E+OO3 S.448E-002 
Pu-242 <: O.OOOE+OOO +1- 0.0% <: O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.428E-OOl +1- 8.4% <: 7.074E-004 <: 3.677E-006 
Cm-243 < 1. 073E+OOO +1- 3.3% <: 1.022E-003 < 2.061E-008 
Cm-244 <: S.418E+OO4 +1- 14.2% <: 5.l60E+OOl <: 6.6l0E-004 
Cm-245 < 2.066E+OOO +1- 7.7% < 1.968E-003 <: 1.188E-00S 
Cm-247 < 1. 556E-OOl +1- 8.5% <: 1.482E-004 < 1.66SE-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.806E-00I +/- 3.S% < 1. 720E-004 < 4.369E-OOS 
Cf-2S1 < 1.189E+OOO +/- 5.6% < 1.133E-003 < 7.434E-007 

? Nuclide is part of an undetermined solution 

X ~ Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (9) 

PU-239 2.60E+OOI +- 1.09E+000 2.60E+00I +- 3.9SE-DOI 


Beta: 3.92E-002 +- 1.IBE+OOl Alpha: I.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 2.90E+OOI +- 2.29E+OOO 

203.S5 2.53E+OOI +- 7.85E-OOI 

375.0S 2.62E+00I +- 6.21E-OOI 

413.71 2.62E+OOI + .. 7.09E-00I 
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1--- --------------- ------- ------------- ------
1 Segment 6 Results 1
1----- ------- ------- ------- --------------- ----- ------- ------- -I 

Segment: 6 Detector: DET01 position: 6 
C:\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 5/6/2009 6:27:38 AM 
Elapsed Live Time: 86.56 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

calibration Description: 55 TRU Galv 81. 5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.171 +/- 0.0043 
SE-75 279.54 0.187 +/- 0.0044 
SE-75 400.66 0.308 +/- 0.0069 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 8:29:40 AM 

Peak Analysis From Channel: 80 to Channel: S192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.50 2072 9214 1. 69 100.86 4.272E-00S 9.49 
59.43 Y 116527 10060 1.13 120.70 6. 770E- 007 1.28 

M 94.66 Y 21219 16781 1.54 191.11 3.231E-005 1. 92 104.96 
m 98.68 Y 85320 23023 1.54 199.15 3.682E-005 1.64 
m 100.87 Y 13079 23694 1. 55 203.52 4.243E-005 2.31 
m 103.33 Y 61019 19321 1. 55 206.42 4.648E-005 1.62 
M 111. 05 Y 22627 11429 1.40 223.86 5.897E-005 2.06 141.77 
m 114.55 Y 18399 12728 1.40 230.86 6.432E-005 2.13 
m 116.63 Y 17551 11919 1.41 235.00 6.737E-005 2.06 
m 120.65 Y 4661 10793 1.41 243.04 7.298E 005 3.04 
m 125.21 Y 8331 10024 1.42 252.16 7.S81E-005 2.41 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.27 y 40419 8771 1. 43 260.27 6.350E-00S 1.91 
M 144.17 Y 2615 6501 1.12 290.05 1.562E-004 6.60 1.51 
m 146.31 Y 2266 6587 1.12 294.31 1. 65 BE-004 8.90 
m 146.55 Y 5165 6715 1.13 298.79 1.750E-004 7.75 
M 161.09 Y 2416 6778 1.26 323.85 2.142E-004 9.12 5.35 
m 164.62 Y 2079 10448 1.26 330.91 2.226E-004 8.13 
m 169.49 Y 490 11000 1.27 340.63 2.326E-004 17.41 
m 171.35 Y 1697 10922 1. 27 344.35 2.360E-004 8.49 

179.07 Y 866 6127 1. 35 359.78 2.483E-004 18.23 
189.29 Y 1315 6761 1. 03 380.20 2.599E-004 13 .08 
195.61 Y 2095 5694 1.26 392.83 2.651E-004 7.61 

M 203.51 Y 9505 5359 1.20 408.62 2.697E-004 2.17 2.54 
m 207.96 Y 30719 4798 1.20 417.51 2.715E-004 1. 79 

243.06 Y 722 3538 1. 21 487.64 2.732E-004 17.23 
255.31 Y 1422 2818 1. 45 512.12 2.705E-004 8.04 

M 263.92 Y 438 2188 1. 32 529.33 2.680E-004 11.41 0.67 
m 267.46 Y 1203 2904 1. 32 536.41 2.672E-004 5.21 
M 297.41 Y 765 1769 1. 09 596.25 2.593E-004 7.11 0.40 
m 300.14 Y 210 1720 1. 09 601. 71 2.585E-004 19.43 
M 311. 78 Y 1697 2061 1.45 624.97 2.551E-004 3.79 3.48 
m 316.43 Y 233 2436 1.45 634.26 2.537E-004 18.20 
m 320.80 Y 1124 2397 1.45 643.00 2.523E-004 4.95 
m 323.36 Y 1358 2368 1.46 648.11 2.514E-004 4.34 
M 332.68 Y 10505 1721 1.29 666.74 2.484E-004 1.66 6.B8 
m 335.65 Y 4286 1813 1. 29 672.67 2.474E-004 2.23 
m 341.35 Y 1015 1746 1.29 664.07 2.456E-004 5.10 
m 344.94 Y 9031 1842 1.30 691.24 2.444E-004 1.73 

368.50 Y 3789 2223 2.49 738.31 2.370E-004 3.57 
M 375.00 Y 24982 1648 1.28 751.31 2.350E-004 1.41 25.70 
m 380.10 Y 4768 1073 1.29 761.50 2.334E-004 2.10 
m 382.68 Y 4271 919 1.29 766.65 2.327E-004 2.18 

392.86 Y 8568 933 1. 56 787.00 2.296E-004 1.90 
413.63 Y 22451 685 1.46 828.49 2.223E-004 1.46 

M 422.53 Y 1625 471 1. 23 846.29 2.190E-004 3.36 2.81 
m 426.55 Y 346 463 1. 23 854.31 2.176E-004 8.54 
M 445.62 Y 113 298 1. 34 892 .41 2. 112E- 004 17.17 3.41 
m 451.42 Y 2716 300 1. 34 904.01 2.093E-004 2.53 

618.93 Y 307 58 1. 87 1238.75 1. 706E-004 8.64 
M 640.13 Y 82 62 1.46 1281.12 1. 670E-004 15.19 1. 77 
m 645.82 Y 131 55 1. 46 1292.47 1. 661E- 004 11.24 
m 652.49 Y 170 59 1.47 1305.80 1.650E-004 9.46 
m 658.77 Y 90 52 1. 47 1318.35 1. 640E- 004 14.13 
m 662.35 Y 1187 47 1.47 1325.50 1.63SE-004 3.57 

688.79 Y 91 45 1. 85 1378.35 1.595E-004 19.56 
721.87 Y 541 67 1.67 1444.46 1.549E-004 6.06 
756.39 Y 38 21 1.46 1513 .44 1.504E-Q04 31. 25 
769.30 Y 181 19 1.40 1539.23 1.488E-004 10.23 

2234.67 11980 72 1.17 4467.47 5.146E-005 1.62 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.34 +/ - 0.02 

Y Peak Identified by MID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
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F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 3.4l2E-002 +/- 1.9% < 3.2s0E-00s < 1.s73E-01s 

pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 4.274E-002 +/ - 1. 9% < 4. OnE-ODS < 6.7S3E-OI2 

Al-26 < 6.560E-002 +/- 19.8% < 6.247E-005 < 3.450E-005 

K-40 < 4.093E-OOl +/ - 5.3%- < 3.898E-004 < 6.385E-002 

Co-57 1.622E+OOI +/- 9.5% 1. 545E-002 I.B98E-009 

Co-50 < 3.48BE-002 +/ - 2.5% < 3.322E-00S < 3.059E-Oll 

Se-75 < 2.609E-OOI +/- 2.n < 2.485E-004 < 1.79SE-Oll 

Kr-8S < 1. 510E+OOl +/- 3.2% < 1.438E-002 < 3.80SE-OOS 

Sr-90 < 7.62lE-002 +/ 2.5%- < 7.25BE-00S < 5.52SE-OlO 

Sb-125 < 3.l04E-OOl +/- 2.7% < 2.9S6E-004 < 2.986E-OlO 

Ba-133 < 2 .1l4E- 001 +/- 1. B% < 2.014E-004 < 8.351E-OI0 

Cs-l34 < 2.82lE-002 +/- 2.0% < 2.687E-00S < 2.l52E-Oll 

Cs-137 

EU-152 < 1.l3SE-DOl +/- 1.S%- < 1. 08lE-D04 < 6.378E-OI0 

Eu-154 < 1.22lE-OOl +/- 2.1% < 1.l63E-004 < 4.578E-OI0 

Ho-166m < 3.987E-002 +/ - 2.4% < 3.797E-00S < 2.217E-OOB 

Bi-z07 < 3.707E-002 +/- 1.9% < 3.S3lE-00S < 6.7471!-01O 

Pb-2l0 < 3.3S7E+OO4 +/ 309.71r < 3.197E+OOl < 4.364E-004 

Ra-226 < 8.91IE-D02 +/- 2.7% < S.4S7E-005 < S.91I1!-00S 

Ac-227 < 9.01IE-001 +/- 8.S% < 8.s82E-004 < 1.234E-008 

Th-230 < 4.4S5E+002 +/- 9.0% < 4.243E-OOl < 2.183E-002 

Pa-231 < 4.BOSI!+OOO +/- 11.3% < 4.576E-003 < 1.004E-004 

Th-232 < 1. 328E-001 +/ 2.4% < 1. 2651!- 004 < 1.197E+000 

U-232 < 1. 831E-OOl +/ - 2.6% < 1.7441!-O04 < 8.479E-009 

U-233 < 3.44lE+003 +/- 4.0% < 3.2771!+00O < 3.5lGE-OOI 

Pa-234 < 1. 348E 001 +/- 12.2% < 1.2841!-004 

Pa-234m < 1.78ll!+002 +/ 2.1% < 1. 696E-00l 

U-Z34 < O.OOOE+OOO +/- O.O%- < O.OOOE+OOO < O.OOOE+OOO 

U-23S < 2.845E-001 +/ - 4.0% < 2.710E-004 < 1. 300E-OOl 

Np-237 2.8341!+OOO +/- 5.6% 2.700E-003 3.968E-003 

Pu-238 < 1.9321!+OO4 +/- 4.2% < 1.8401!+001 < 1.117E-003 

U-238 < 3.328E+OOO +/- 2.1% < 3.170E-003 < 9.785E+OOO 

Pu-239 1.S84E+006 +/- 4.5% 1.S081!+OO3 2.5l8E+OOl 

Pu-239B 1. 557E+006 +/ 1.3% 1.482E+003 2.47SE+OOl 

U-239 < 2.222E+OO5 +/ - 358.S% < 2.117E+OO2 

Pu-240 1.82lE+00S +/ 34.8% 1.7341!+O02 7.9l9E-OOl 

Am-24l 4.300E+OOS +/- 4.0% 4.095E+OO2 1. 23SI!-OOl 

Am-24lB 4.000E+OOS +/- 5.8% 3.8l0E+002 1.IS2E-001 

Pu-24l 3.584E+OO6 +/- 8.7% 3.413E+003 3.4471!-OO2 

Pu-24lB S.060E+006 +/- 3.1% 4.Sl9E+003 4.867E-002 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOI!+OOO < O.OOOI!+OOO 

Am-243 < 9.528E-OOl +/ - 2.2% < 9.07SE-004 < 4.7171! 006 

Cm-243 < 9.828E-OOl +/ 3.S% < 9.360E-004 < 1.887E-00S 

Cm-244 < 4.4041!+OO4 +/- 14.2% < 4.19SE+OOl < S.373E-004 

Cm-24S < 1.744E+OOO +/- 8.4% < 1.66lE-003 < 1.003E-00S 

Cm-247 < 1. 4all!-OOl +/- 8.5% < 1.411E-004 < 1. SaSE-003 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) 
 9 

Cf-249 < 1.660E-001 +/ 3.5% < 1.581E-004 < 4.017E-008 
Cf-251 < 9. 835E-001 +/ 6.5% < 9.367E-004 < 6.147E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* e Nuclide was manually edited 

< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 2.S2E+001 +- 1.13E+000 2.42E+001 +- 3.87E-001 


Beta: 1. 26E+00l +- 1.3SE+OO1 Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 2.7SE+OO1 +- 2.26E+OOO 
203.55 2"22E+OO1 +- 8.87E-001 
375.05 2.45E+OOl +- 5.99E-001 
413.71 2.47E+OOl +- 6.42E-001 
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1--- ------- ---------------- ------- ----------------------- ------- -I
! Segment 7 Results 

-------1
1 

l-----~--------

segment: 7 Detector: DETOl position: 7 
C:\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/6/2009 8:30:49 AM 
Elapsed Live Time: 100.73 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.000 +/- 0.0000 
SE-75 264.66 0.246 +/- 0.0048 
SE-75 279.54 0.265 +/- 0.0056 
SE-75 400.66 0.366 +/- 0.0077 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 8:32:51 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keY) Area Counts (keY) centroid Efficiency %Uncert. 

59.4B Y 75217 7579 1.12 120.79 3.406E-006 1.24 
M 94.70 Y 12593 12633 1. 55 191.18 9.940E-005 2.23 73.04 
m 98.70 Y 48202 17187 1.56 199.18 1.184E 004 1. 83 
m 100.91 Y 7358 17564 1.56 203.60 1.292E-004 2.82 
m 103.34 Y 34083 14217 1.56 208.45 1. 411E-004 LBO 
M 111.09 Y 12785 8302 1. 37 223.93 1.768E-004 1.30 87.84 
m 114.58 Y 10231 9196 1.37 230.90 1.952E-004 1. 32 
m 116.65 Y 9594 8585 1.38 235.05 2.047E-004 1. 32 
m 120.58 Y 2306 8468 1.38 242.90 2.219E-004 1. 88 
m 122.92 Y 1320 7468 1.39 247.58 2.31BE-004 2.59 
m 125.29 Y 4760 7113 1. 39 252.32 2.413E-004 1.46 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.31 Y 23496 6151 1.40 260.34 2.565E-004 1.25 
M 144.26 Y 1448 4163 1.18 290.22 3.017E-004 12.91 
m 146.31 y 1338 4609 1.19 294.31 3.064E-004 12.97 
m 148.59 Y 3031 4488 1.19 298.88 3.114E-004 11. 35 
M 161.14 Y 1173 4784 1. 32 323.95 3.31SE-004 14 .48 
m 164.62 Y 1196 6871 1.32 330.90 3.357E-004 13.13 
m 169.54 Y 381 6800 1.33 340.74 3.399E-004 20.75 
m 171.45 Y 846 6773 1. 33 344.55 3.412E-004 13.86 

179.03 Y 371 4416 0.92 359.69 3.445E-004 31. 87 
189.29 Y 698 4719 1. 26 380.21 3.453E-004 18.25 
195.59 Y 785 4670 1. 09 392.80 3.441E-004 16.22 

M 203.56 Y 5085 3930 1.13 408.72 3.410E-004 2.08 
m 208.01 Y 16672 3927 1.14 417.61 3.38BE-004 1. 45 

255.26 Y 789 2191 1.19 512.02 3.017E-004 11 .44 
267.51 Y 407 1801 1.11 536.51 2.918E-004 19.13 
297.33 Y 462 1487 1. 31 596.10 2. 730E- 004 15.55 
311.95 Y 599 1724 1. 23 625.11 2.634E-004 13.39 

M 321.09 Y 564 1614 1. 87 643.57 2.575E-004 8.38 
m 323.49 Y 853 2135 1. 87 648.37 2.560E-Q04 5.72 
M 332.71 Y 5760 1190 1.33 666.80 2.503E-004 3.17 
m 335.68 Y 2362 1112 1. 34 672.73 2.485E-004 3.74 
m 341. 46 Y 612 1180 1. 34 684.27 2.451E-Q04 7.02 
m 344.99 y 4941 1119 1. 35 691.34 2.430E-004 3.14 

368.27 Y 1976 1253 2.36 737.85 2.302E-004 4.30 
M 375.03 Y 13495 1098 1.27 751. 37 2.268E-004 1. 48 
m 380.13 Y 2581 751 1. 27 761.56 2.242E-004 2.51 
m 382.74 Y 2233 657 1. 28 766.77 2.229E-004 2.66 

392.87 Y 4701 592 1.55 787.02 2.181E-004 2.21 
M 413 .67 Y 12175 320 1.37 828.59 2.082E-004 2.22 
m 419.32 Y 67 268 1. 37 839.88 2.056E-004 25.35 
m 422.49 Y 901 291 1.38 846.21 2.042E-004 4.58 
m 426.63 Y 211 256 1. 38 854.47 2.024E-004 10.34 

451.43 Y 1527 195 1.38 904.04 1. 923E-004 3.50 
618.63 Y 116 45 1.13 1238.15 1. 507E-004 15.00 

M 646.03 Y 71 53 1.44 1292.91 1.466E-004 15.44 
m 652.70 Y 89 47 1.45 1306.22 1. 457E- 004 13.00 
m 658.B8 Y 61 43 1. 45 1318.59 1.449E-004 16.51 
m 662.38 Y 698 29 1.45 1325.57 1.444E-004 4.33 

688.63 Y 43 22 1.63 1379.03 1.411E-004 26.28 
721.82 Y 334 23 1.58 1444.36 1.374E-004 6.67 
769.37 Y 56 19 1.43 1539.37 1. 329E-004 20.11 

2234.69 11980 55 1.15 4467.51 4.147E-005 1.54 

Reference peak Correction factor (from 2234.4 keY peak) is 1.20 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 

25 

Fit 

0.83 

4.83 

6.58 

2.72 

2.20 

11.63 

2.92 

0.93 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.132E-002 +/ 1.8% < 2.982E-005 < 1.444E-015 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 3.016E-002 +/ - 2.0% < 2.873E-005 < 4.766E-012 
Al-26 < 3.591E-002 +/- 15.5% < 3.420E-005 < 1.889E-006 
K-40 < 2.753E-001 +/- 5.0% < 2.622E-004 < 4.295E-002 

X 	 Co-57 
Co-60 < 3.340E-002 +/- 1.7% < 3.181E-OOS < 2.929E-Oll 
8e-75 < 1. 922E-OOl +/- 1. 9% < 1.830E-004 < 1.322E-Ol1 
Kr-85 < 1.255E+OOl +/- 3.1% < 1. 19SE-002 < 3.163E-008 
8r-90 < 6.104E-002 +/- 2.0% < S. BUE-OOS < 4.425E-OI0 
Sb-125 < 2.S60E-001 +/ 2.3% < 2.43BE-004 < 2.463E-010 
Ba-l33 < 1. 739E-OOl +/- 1.7% < 1.656E-004 < 6.B67E-010 
Cs-134 < 2.888E-002 +/- 1.B% < 2.7S1E-005 < 2.204E-011 

X 	 Cs-137 
Eu-152 < 1.200E-001 +/- 3.7% < 1.142E-004 < 6.742E-OI0 
Eu-1S4 < B.613E-002 +/- 2.2% < 8.203E-OOS < 3.230E-OlO 
Ho-166m < 4.909E-002 +/- 2.2% < 4.676E-OOS < 2.730E-OOB 
Bi-207 < 2.696E-002 +/ 1.9% < 2.S68E-005 < 4.907E-010 
pb-210 < S.S71E+OO3 +/- 70.4% < 5.30SE+OOO < 7.242E-005 
Ra-226 < 9.S21E-002 +/- 2.3% < 9.068E-OOS < 9.521E-OOB 
Ac-227 < 6.S32E-OOl +/ 8.3% < 6.221E-004 < B.949E-009 
Th-230 < 3.279E+002 +/- B.6% < 3.123E-00l < 1.607E-002 
Pa-231 < 3.B6BE+OOO +/- 11.2% < 3.6B4E-003 < B.OSSE-OOS 
Th-232 < 9.261E-002 +/ 2.4% < 8.820E-00S < S.344E-OOl 
U-232 < 1. 526E- 001 +/- 2.2% < 1.4S3E-004 < 7.06SE-009 
U-233 < 2.506E+OO3 +/- 2.9% < 2.387E+OOO < 2.SSGE-001 
Pa-234 < 1. 529E-OOl +/- 12.2% < 1.4S7E-004 
Pa-234m < 1. 899E+OO2 +/- 2.1% < 1.809E-OOl 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.069E-OOl +/- 2.6% < 1.970E-004 < 9.4S4E-002 
Np-237 7.211E-OOl +/ 24.B% 6.867E-004 1. D09E 003 
Pu-238 < 1. 404E+OO4 +/- 2.B% < 1. 337E+OOl < 8.11SE-004 
U-238 < 3.227E+000 +/- 2.2% < 3.074E-003 < 9.489E+00O 
Pu-239 1.431E+006 +/- 3.4% 1.363E+003 2.275E+OOl 
Pu-239B 9.048E+OO5 +/ 1.4% B.617E+OO2 1.438E+OOl 
U-239 < 2.847E+OO4 +/ - 85.G% < 2.712E+OO1 

X 	 Pu-240 
Am-241 2.912E+005 +/- 4.3% 2.774E+002 8.388E-002 
Am-241B 1. 4SSE+OOS +/- 3.5% 1. 3 85E+OO2 4.l90E-002 
PU-241 1.182E+OO6 +/- 11. B% 1.12SE+003 1. 13 7E-002 
Pu-241B 2.l00E+OO6 +/- 2.9% 2.000E+OO3 2.020E-002 
Pu-242 < O.OOOE+OOO +/ - 0,0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.349E-OOl +/- 1.9% < 7.000E-004 < 3.638E-006 
Cm-243 < 7.580E-OOl +/- 3.4% < 7.219E-004 < l.4SSE-008 
Cm-244 < 3.92SE+004 +/- 14.2% < 3.73BE+00l < 4.7BBE-004 
Cm-245 < 1.2B7E+00O +/- 7.7% < 1.226E-003 < 7.402E-006 
Cm-247 < 1.1l7E·00l +/ - 8.5% < l.064E-004 < 1.l9SE-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 
 9 

Cf-249 < 1.345E-001 +/ 3.5% < 1.281E-004 < 3.254E-008 
Cf-251 < 7.161E-001 +/ 5.7% < 6.820E-004 < 4.475E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.28E+001 +- 7.64E-001 8.42E+000 +- 1.37E-001 

Beta: 1.88E+002 + 7.S9E+000 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 
--~----

129.30 S.20E+000 +- 1. 90E-001 
203.55 9.38E+00O +- 2.90E-001 
375.05 1.37E+001 +- 3.35E-001 
413.71 1. 43E+001 +- 4.41E-001 
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1------------ ---- ----.-------------. .--- ----I 
1------ ------------------ ~~~~~~~--~-~~~~==~----- --_·_------1 
Segment: 8 Detector: DETO 1 Posl tion: 8 

C:\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POOB_S008 


Acquisition start: 5/6/2009 8:34:01 AM 

Elapsed Live Time: 113.16 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.222 +1- 0.0143 
SE-75 264.66 0.439 +1- 0.0080 
SE-75 279.54 0.444 +1- 0.0085 
SE-75 400.66 0.516 +1- 0.0100 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

.*. Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 8:36:02 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.50 Y 21481 3398 1.11 120.85 7.5l3E-005 1.38 
M 94.72 3548 6431 1.54 191.22 1. 908E-004 3.96 24.19 
m 98.74 Y 13554 9970 1.54 199.26 2.018E-004 2.92 
m 100.85 Y 1856 9900 1.55 203.46 2.073E·004 5.31 
m 103.37 Y 8975 7363 1.55 208.51 2.137E··004 2.90 
M 1l1. 05 2942 5355 1.40 223.86 2.314E-004 2.69 11.28 
rn 114 .74 Y 1447 8262 1.40 231. 23 2.390E-004 4.81 
M 125.32 Y 934 3361 1. 05 252.38 2.580E-004 5.34 5.98 
m 129.37 Y 6249 2996 1.05 260.46 2.641E-004 1. 81 
M 144.31 361 2220 1.00 290.32 2.879E-004 6.75 1.34 
m 146.52 Y 310 2480 1. 00 294.73 2.914E-004 7.23 
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Energy 10 Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 148.66 Y 817 2729 1. 01 299.01 2.947E-004 5.13 
164.52 Y 185 2676 1.38 330.70 3.146E-004 44 .57 
171.39 395 2201 1.23 344.42 3.209E-004 19.34 
189.46 142 2111 1.06 380.54 3.322E-004 51.31 

M 203.57 Y 1363 1818 1.19 408.74 3.365E-004 5.10 0.91 
m 209.04 Y 4318 1489 1.19 417.67 3.373E-004 3.92 

255.25 126 904 1. 30 512.02 3.316E-004 38.30 
267.44 Y 152 743 0.96 536.38 3.269E-004 28.62 
311.76 Y 323 76B 1. 48 624.94 3. 022E- 004 14.96 

M 332.77 Y 1488 679 1.26 666.91 2.906E-004 6.44 1.66 
m 335.74 Y 578 633 1.26 672.86 2.890E-004 7.59 
m 341. 4 7 Y 182 594 1.26 684.29 2.859E-004 13.14 
m 344.99 1267 560 1.27 691.34 2.840E-004 6.29 
M 368.39 Y 371 412 1. 36 738.09 2.716E-004 7.46 4.41 
m 375.05 Y 3602 341 1. 37 751.40 2.682E-004 3.57 
m 380.12 693 264 1.37 761.53 2.656E-004 5.45 
m 382.77 615 217 1. 37 766.82 2.642E-004 5.58 

392.89 1129 247 1.66 787.06 2.592E-004 4.03 
413.73 Y 3136 III 1. 34 829.71 2.489E-004 2.23 

M 422.65 220 91 1.19 846.53 2.446E-004 7.55 0.96 
m 426.61 Y 48 66 1.19 854.43 2.427E-004 19.25 

451. 47 379 49 1.42 904.10 2.315E-004 6.22 
662.20 Y 155 27 1. 87 1325.22 1.657E-004 10.06 
721. 98 Y 85 17 1.59 1444.67 1.S39E-004 13.71 

2234.73 11980 19 1.13 4467.59 1. 059E- 004 1. 46 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 07 +/- 0.01 

Y ; Peak Identi fied by N10 

M First peak in a multiplet region 

m ; Other peak in a multiplet region 

F = Fitted singlet 

? ; Adjacent peak noted 


Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.63SE-002 +/ 1.8% < 2.S10E-OOS < I.2ISE-OIS 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.75SE-002 +/- 1.9% < 2.626E-OOS < 4.357E-012 
Al-26 < 1.S62E-002 +/ 18.8% < 1.487E-005 < 8.214E-007 
K-40 < 2.321E-001 +/- 5.3% < 2.211E-004 < 3_621E-002 
Co-57 < 1.679E-OOI +/- 4.5% < 1. 599E-004 < 1. 96SE-Oll 
Co-60 < 2_643E-002 +/- 1.7% < 2.S17E-00S < 2.318E-Oll 
Se-7S < 1.2S0E-001 +/ I.S% < 1.219E-004 < 8.809E-012 
Kr-SS < 7.430E+000 +/ - 3_0% < 7.076E-003 < 1_ 872E-OOS 
Sr-90 < 4.940E-002 +/- 2.2% < 4.70SE-OOS < 3.SS1E-OIO 
Sb-125 < 1.329E-OOl +/- 1.9% < 1. 266E- 004 < 1.279E-OIO 
Ba-133 < 1. 066E-OOI +/- 1.6% < 1. 0l5E-004 < 4.2l0E-OlO 
Cs-134 < 1. 962E-002 +/- 1.8% < 1. 868E-OOS < 1.497E-Oll 

X 	 Cs 137 
Eu-152 < 8.973E-002 +/- 3.8% < 8.546E-005 < 5.043E-010 
Eu-154 < 7.875E-002 +/- 2.1% < 7_500E-OOS < 2_953E-OlO 
Ho-166m < 3.442E-002 +/- 2.3% < 3.279E-OOS < 1.914E-008 
Bi-207 < 2.190E-002 +/ 1.9% < 2.086E-OOS < 3.986E-0l0 
Pb-2l0 < 1.S48E+OOl +/ - 259.0% < 1.47SE-002 < 2 _ 0l3E-007 
Ra-226 < 6.09SE-002 +/- 2 -4% < 5.805E 005 < 6.09SE-00B 
Ac-227 < 4.561E-OOl +/- 8.3% < 4.344E-004 < 6.249E-D09 
Th-230 < 6.349E+OOl +/ - 83.3% < 6.047E-002 < 3. l11E- 003 
pa-231 < 2.622E+OOO +/- 11.2% < 2.497E-003 < 5_479E-005 
Th-232 < 7.297E-002 +/- 2.3% < 6.950E-005 < 6.575E-001 
U-232 < 1.045B-00I +/- 2.3% < 9.949E-005 < 4.837E-009 
U-233 < 1.697E+OO3 +/ 3.0% < 1. 616E+OOO < 1. 73IB-001 
pa-234 < 1.135E-OOI +/- 12.2% < 1. 081E- 004 
Pa-234m < 1. 344E+002 +/- 2.1% < L280E-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1. 599E-OOl +/- 2.9% < 1.523E-004 < 7.309E-002 
Np-237 6.245E-00I +/- 15.1% 5.948E-004 B.743E-004 
PU-238 < I_047E+004 +/- 3.1% < 9_915E+00O < 6.054E-004 
U-238 < 3.028E+OOO +/- 2.1% < 2.884E-003 < 8.903E+OOO 
Pu-239 2.885E+OO5 +/- 4.0% 2.747E+002 4.586E+OOO 
PU-239B < 6.925E+003 +/- 16.6% < 6_595E+000 < 1.lOlE-OOI 
U-239 < 3.760E+OOI +/- 308.3% < 3.58lE-002 

X 	 Pu-240 
Am-241 5.96BE+004 +/- 8.5% 5.684E+OOl 1.719E-002 
Am-241B 5.7l6E+004 +/- 9.8% 5.444E+001 1_646E-002 
Pu-241 3.365E+005 +/ - 6_ 3% 3.204E+OO2 3.237E-003 
Pu-241B 5.459E+005 +/- 4.7% 5.199E+002 S.252E-003 
PU-242 < O_OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOB+OOO 
Am-243 < 3.398E-00I +/- 57.S'< < 3.236E-004 < 1_682E-006 
Cm-243 < 5.220E-001 +/- 3_3% < 4.971B-004 < 1. 002E-008 
Cm-244 < 2.684E+OO4 +/ 14.2% < 2.S56E+OO1 < 3.274E-004 
Cm-24S < 9.620E-001 +/- 7.8% < 9_162E-004 < 5_531E-006 
Cm-247 < 6.353E-002 +/- 8.5% < 6.050E-00S < 6.798E-004 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf~249 < 7.396E-Q02 +/ 3.4% < 7.044E-005 < 1. 790E-OOS 
Cf-251 < 5.441E-001 +1- 5.8% < S.182E-004 < 3.401E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 

~ ~ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 4.S9E+OOO +- I.B4E-OOI 2.09E+OOO +- 4.40E-002 


Beta: I.S4E+002 +- 9.20E+OOO Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energ-.f Mass (g) 

129.30 1.34E+000 +- S.97E-002 
203.55 2.S5E+OOO +- 1.44E-001 
375.05 3.10E+OOO +- 1.23E-001 
413.71 3.08E+000 + 9.06E-002 
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I --- ---------------- --- --- --
I Segment 9 Results 
1------------ ----------- -------
Segment: 9 Detector: DET01 position: 9 
C:\Canberra\~~A2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/6/2009 8:37:12 AM 
Elapsed Live Time: 117.65 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.232 ~+-/;-----:0:-.-;O-1-3-4-

SE-75 264.66 0.442 +/ 0.0079 
SE-75 
SE-75 

279.54 
400.66 

0.447 
0.509 

+/
+/

0.0083 
0.0097 

Errors quoted at 1.000 sigma 


*********************** Peak Analysis Results *********************** 


Peak Analysis Performed on: 5/6/2009 8:39:14 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.44 Y 2931 1192 1.26 120.72 1.083E-005 2.79 
98.78 516 3476 1.46 199.34 1.579E-004 17.83 

129.33 Y 184 1168 0.97 260.38 2.641E-004 28.20 
208.04 Y 84 412 1.24 417.67 3.480E-004 34.58 
375.02 Y 60 114 1.55 751.35 2.712E-004 23.93 

2234.75 11980 11 1.09 4467.63 5.137E-005 1.43 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide 

n on Fe 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-75 
Kr-85 
Sr-90 
Sb-125 
Ba-133 
Cs-134 
Cs-137 
Eu-152 
Eu-154 
HO-166m 
Bi-207 
Pb-2l0 
Ra-226 
Ac-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-235 
Np-237 
Pu-238 
U-238 
Pu-239 
Pu-239B 
U-239 
Pu-240 
Am-241 
Am-241B 
Pu-241 
pu-241B 
Pu-242 
Am-243 
Cm-243 
Cm-244 
Cm-245 
Cm-247 

Total Activity 
(uCi) 

<: 1.733E-002 +/ 
<: 0.000£+000 +/ -
<: 2.083E-002 +/ 
<: 4.510£-002 +/ 
<: 3.012£-001 +/
<: 1.113E-001 +/ 
<: 3.435E-002 +/ 
<: 8.172£-002 +/ 
<: 5.101E+000 +/ 
<: L 890£-002 +/
<: 5.622E-002 +/ 
<: 6,309E-002 +/
<: 1. 677E- 002 +/
<: 1. 890E-002 +/
<: 9.592E-002 +/ -
<: 5.947E-002 +/ 
<: 2.505E-002 +/
<: 1.897E-002 +/ 
<: 3.981E+002 +/ 
<: 3.573£-002 +/ 
<: 2.817£-001 +/
<: 1.352£+002 +/
<: 1. 734E+000 +/
< 6.903E-002 +/
<: 6.903E-002 +/ 
<: 9.748£+002 +/ 
< 8.809E-002 +/ 
<: 1.524E+002 +/ 
< O.OOOE+OOO +/ -
<: 1.000E-00I +/ -
<: 1. 308E-001 +/
<: 6.717E+003 +/
<: 2.136E+000 +/

5.673£+003 +/
<: 3.794£+003 +/
<: 2.157E+003 +/ -
< 2.232E+003 +/ 

1.698E+002 +/ -
< 8.458E+002 +/
<: 3.393£+004 +/

1.051E+004 +/ 
<: O.OOOE+OOO +/
<: 3,578E-00l +/ -
< 3.690E-001 +/ 
<: 1.664E+004 +/
< 6.329E-00l +/ 
<: 3.513E-002 +/

%Error 

1. 9% 
0.0% 
1.9% 

19.6% 
5.3% 
4.5% 
1.7% 
2.3% 
3.2% 
2.3% 
2.1% 
1. 8% 
2.4% 
2.3% 
3.8% 
2.1% 
2.3% 
2.4% 

311.1% 
2.6% 
8.5% 
9.1% 

11.3% 
2.5% 
2.5% 
4.1% 

12.2% 
2.1% 
0.0% 
4.1% 
2.2% 
4.3% 
2.1% 

39.6% 
18.9% 

370.1% 
13.4% 

153.4% 
14.5% 

4.3% 
34.8% 

0.0% 
2.2% 
3.6% 

14.1% 
8.4% 
8.5% 

Concentration 
(uCi/g) 

<: 1.650£-005 
<: 0,000£+000 
<: 1.983E-005 
<: 4.295£-005 
<: 2.869E-004 
<: L 060E-004 
<: 3.271E-005 
<: 7,783£-005 
<: 4.858E-003 
<: 1.800E-005 
<: 5.355E-005 
<: 6.008E-005 
<: 1. 597E-005 
<: 1. 800E-005 
<: 9.135E-005 
<: 5.664£-005 
<: 2.386E-005 
<: 1. 807E-005 
<: 3.791E-001 
<: 3.403E-005 
<: 2.682E-004 
<: 1.287E-001 
<: 1. 652E-003 
<: 6.574E-005 
<: 6.575E-005 
<: 9.284E-001 
<: 8.390E-005 
<: 1.451E-001 
<: O.OOOE+OOO 
<: 9.525E-005 
<: 1.245E-004 
<: 6.397E+000 
<: 2.035E-003 

5.402E+000 
<: 3.613E+000 
<: 2.054£+000 
<: 2.126E+000 

L 617E-001 
<: a.055E-00l 
<: 3.231E+001 

L 001E+00I 
<: O.OOOE+OOO 
< 3.408E-004 
<: 3.515£-004 
<: 1.585E+001 
<: 6.028E-004 
<: 3.345E-005 

<: 

<: 

<: 

<: 

<: 

<: 

<: 

<: 
<: 

<: 
<: 

<: 

<: 

<: 

<: 

<: 

<: 

<: 

<: 

<: 

<: 

<: 

< 
<: 

<: 

<: 

< 
<: 

<: 

<: 

< 

<: 

<: 

<: 

<: 

<: 

<: 

< 
< 
<: 

Mass 
g 

7.988£-016 

3.291E-012 
2.372£-006 
4.699E-002 
1.302E-011 
3.013E-011 
5.622E-012 
1.285£-008 
1. 370E-010 
5.409E-011 
2.492£-010 
1. 280E- 011 
2.154E-010 
5.391&-010 
2.230E-010 
1.393E-008 
3.452E-010 
5.175E-006 
3.573E-008 
3.859E-009 
6.623E 003 
3.624E-005 
6.220E-001 
3.196E-009 
9.943E-002 

O.OOOE+OOO 
4.570E-002 
1. 831£-004 
3.882E-004 
6.281E+000 
9.019E-002 
6.032E-002 

9. nOE-003 
4.889E-005 
2.436£-004 
3.264E-004 
1. 011£- 004 
O.OOOE+OOO 
1.771£-006 
7.086E-009 
2.030E-004 
3.639E-006 
3.759E-004 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 4.000E-002 +1- 3.5% < 3.809E-005 < 9.680E-009 
Cf-251 < 3.4S1E-OOl +/- 6.6% < 3.287E-004 < 2.157E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• NUclide was manually edited 

< = MDA 


@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 9.02E-002 +- 3.57E-002 4.B7E-002 +- 9.2BE-003 


Beta: 1.07E+002 + 7.36E+OOl Alpha: O.OOE+OOO 
Number of energy lines used in correction: 

Energy Mass (g) 

129.30 3.96E-002 +- 1.13E-002 
375.05 6.79E-002 +- L 63E-002 
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1----- ------------ --- --- ------- ------- --- ------------------- --- 1 
1 __________ --- --- _______ s=~=~=_=~_~e:~:t~ ___ ---- _______ --- --- ___ I 

Segment: 10 Detector: DETOI position: 10 
C:\Canberra\NDA2k\Data\00000384_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POIO_SOI0 

Acquisition Start: 5/6/2009 8:40:24 AM 
Elapsed Live Time: 118.19 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2,01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.231 +/ 0.012 8 
SE-75 264.66 0.402 +/ 0.0072 
SE-75 279.54 0.408 +/ 0.0077 
SE-75 400.66 0.475 +/- 0.0091 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 8:42:25 AM 

Peak Analysis From Channel: 80 to Channel, 8192 

Peak search Sensitivity, 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.60 Y 1147 818 1. 32 121.04 5.097E-006 4.94 

67.08 59 549 0.54 136.00 1. 384E-005 59.85 
2234.75 11980 8 1. 08 4467.62 S.021E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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**************************************************** NID/MDA Results 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 2.019E-002 +/- 1.9% < 1.923E-005 < 9.309E-016 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 2.213E-002 +/- 1. 9% < 2.107E-005 < 3.496E-012 

Al-26 < 1. 925E- 002 +/- 19.9% < 1. 833E-005 < 1. 012E-006 

K-40 < 2.S0BE-00l +/- 5.3% < 2.399E-004 < 3.912E-002 

Co-57 < 9.30SE-002 +/- 4.6% < 8.865E-005 < 1. 099E-Oll 

Co-60 < 2.920E-002 +/- 1.7% < 2.791E-005 < 2.561E-Oll 

8e-75 < 6.530E-002 +/- 2.2% < 6.219E-005 < 4.493E-012 

Kr-95 < S.629E+000 +/- 3.3% < S.361E-003 < 1. 419E-OOS 

Sr-90 < 2.S53E-002 +/- 2.4% < 2.717E-OOS < 2.069E-OI0 

Sb-125 < 5.990E-002 +/- 2.2% < 5.70SE-005 < 5.762E-Oll 

Ba-l33 < 4.443E-002 +/- 1.9% < 4.231E-005 < 1.755E-OI0 

Cs-134 < 1. 711E-002 +/- 2.5% < 1.630E-OOS < 1. 306E- 011 

Cs-137 < 2.9S3E-002 +/- 2.4% < 2.717E-005 < 3.253E-010 

Eu-152 < 1.207E-001 +/- 2.6% < L 149E-004 < 6.782E-010 

Eu-1S4 < 6.319E-002 +/ 2.1% < 6.017E-005 < 2.369E-OIO 

Ho-166m < 3.039E-002 +/- 2.6% < 2.894E-005 < 1.690E-008 

Bi-207 < 1. 869E-002 +/ 2.4% < 1. 780E-OOS < 3.402E-010 

Pb-2l0 < 8.138E+002 +/- 308.2% < 7.751E-001 < 1.0SSE-005 

Ra-226 < 4.73SE-002 +/- 2.7% < 4.510E-005 < 4.735E-009 

Ac-227 < 2.064E-001 +/- 8.5% < 1.966E-004 < 2.828E-009 

Th-230 < 1.039E+OO2 +/- 9.0% < 9.994E-002 < S.091E-003 

Pa-231 < 1. 375E+OOO +/- 11.3% < 1. 309E-003 < 2.873E-005 

Th-232 < 5.310E-002 +/- 2.6% < 5.058E-OOS < 4.78SE-001 

U-232 < S.310E-002 +/ 2.6% < 5.0S8E-005 < 2.459E-009 

U-233 < 7.330E+OO2 +/- 4.0% < 6.98IE-OOI < 7.477E-002 

Pa-234 < 1. 094E-001 +/- 12.2% < 1.042E-004 

Pa-234m < 1.S80E+OO2 +/- 2.1% < 1.S0SE-OOl 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 7.0l0E-002 +/- 3.9% < 6.677E-005 < 3.204E-002 

Np-237 < 1.009E-OOl +/- 2.2% < 9.610E-OOS < 1.413E-004 

PU-238 < 5.031E+003 +/ 4.2% < 4.792E+OOO < 2.90SE-004 

U-238 < 2.700E+OOO +/- 2.2% < 2.S71E-003 < 7.938E+OOO 

Pu-239 < 1. 038E+OO3 +/ 3.7% < 9.883E-001 < 1. 650E-002 

Pu-239B < 3.S97E+003 +/- 18.8% < 3.416E+000 < 5.702E 002 

U-239 < 4.536E+OO3 +/- 366.9% < 4.320E+OOO 

Pu-240 < 2.099E+003 +/- 13.3% < 1.999E+OOO < 9.133E-003 

Am-241 1.412E+OO2 +/- 150.6% 1. 345E-OOI 4.067E-OOS 

Am-241B < 8.107E+002 +/- 14.4% < 7.72lE-00l < 2.335E-004 

Pu-241 < 2.646E+OO4 +/- 4.2% < 2.S20E+OOl < 2.545E-004 

Pu-241B < 7.189E+003 +/- 3.4% < 6.846E+OOO < 6.915E-OOS 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 2.714E-001 +/ 2.2% < 2.S8SE-004 < 1.344E-006 

Cm-243 < 2.800E-D01 +/- 3.5% < 2.666E-004 < 5.376E-009 

Cm-244 < 2.049E+004 +/- 14.1% < 1. 9S2E+OOl < 2.S00E-004 

Cm-24S < 4.598E-001 +/- 8.3% < 4.379E-004 < 2.644E-006 

Cm-247 < 3.069E-002 +/- 8.5% < 2.922E-005 < 3.283E-004 
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Nuclide Total Activity %Error concentration Mass 
(uCi) (uCi/g) g 

Cf-249 < 3.083E-002 +/ 3.5% < 2.936E-005 < 7.461E-009 
Cf-251 < 2.505E-OOl +/- 6.5% < 2.38SE-004 < 1. 565E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


® = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction rnodel~ FULL 



•
Segment Results Report for SGSI00 5/6/2009 8:45:38 AM Page 38 

1----- ---------------- ----------- --------------- --- --- --------1
I Segment 11 Results I 
1---- --- ------- --------------------------------------------------- --I 
Segment: 11 Detector: DETOl Position: 11 
c:\Canberra\NDA2k\Data\00000384_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 5/6/2009 8:43:35 AM 
Elapsed Live Time: 118.52 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.136 +/ 0.0096 
SE-75 264.66 0.242 +/- 0.0044 
SE-75 279.54 0.251 +/- 0.0048 
SE-75 400.66 0.304 +/- 0.0061 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 8:45:37 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.44 Y 395 523 1. 31 120.72 4.144E-006 10.13 
2234.76 11960 6 1.07 4467.64 2.551E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity "'Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.300E-002 +/- 1.8% < 2.190E-OOS < 1.060E-01S 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 2.101E-002 +/- 2.0% < 2.001E-OOS < 3.320E-012 

Al-26 < 2.764E 002 +/- 15.1% < 2.632E-OOS < 1.4S4E-006 

K-40 < 2.41SE-001 +/- 5.0% < 2.300E-004 < 3.768E-002 

CO-57 < 7.630E-002 +/- 3.4% < 7.267E-OOS < 8.927E-012 

Co-60 < 2.S01E-Q02 +/- 1. 7% < 2.66SE-00S < 2.4S7E-Oll 

S.,-7S < S.949E-002 +/- 1.8% < 5.666E-OOS < 4.093E-OD 

Kr-8S < S.107E+OOO +/- 3.0% < 4.863E-003 < 1. 287E-008 

Sr-90 < 1.S9SE-002 +/- 1. 9% < 1.S0SE-OOS < 1.374E-OIO 

Sb-12S < 4.62SE-002 +/- 2.1% < 4.40SE-005 < 4.4S0E-Oll 

Ba-133 < 3.369E-002 +/- 1.7% < 3.209E-OOS < 1.331E-OIO 

Cs-134 < 1.341E 002 +/- 1. 9% < 1.277E-00S < 1. 023E-Oll 

Cs-137 < 1. 89SE-002 +/- 1. 9% < l.80SE-OOS < 2.160E-010 

Eu-152 < 6.924E-002 +/- 2.1% < 6.S9SE-00S < 3. BnE-010 

Eu-1S4 < S.999E-002 +/- 2.2% < S.713E-OOS < 2.250E-OIO 

Ho-166m < 2.600E-002 +/- 2.2% < 2.476E-OOS < 1.446E-008 

Bi-207 < 1.763E-002 +/- 2.0% < 1.679E-OOS < 3.209E-OIO 

Pb-210 < 9.909E+002 +/- 53.0% < 9.43aE-OOl < 1. 2a8E-00S 

Ra-226 < 2.619E-002 +/- 2.2% < 2.494E-00S < 2.619E-OOa 

Ac-227 < 2.183E-001 +/- a.3% < 2.079E-004 < 2.991E-009 

Th-230 < 9.S2SE+00l +/- a .6% < 9.3S7E-002 < 4.814E-003 

Pa-231 < 1. 209E+00O +/- n.2%' < 1.ISlE-003 < 2.526E-OOS 

Th-232 < 3.833E-002 +/- 2.1% < 3.6S1E-OOS < 3.4S4E-OOI 

U-232 < 3.S33E-002 +/- 2.1% < 3.651E-OOS < 1.77SE-009 

U-233 < 7.2SSE+002 +/- 2.7% < 6.909E-001 < 7.400E-Q02 

Pa-234 < 7.744E-002 +/- 12.2% < 7.37SE-OOS 

Pa-234m < 1.023E+OO2 +/- 2.1% < 9.743E-002 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < 6.S32E-002 +/- 2.5% < 6.221E-OOS < 2.985E-002 

Np-237 < 9.080E-002 +/- 1.9% < a. 64 BE-OOS < 1. 271E-004 

Pu-23B < 4.692E+OO3 +/- 2.6% < 4.46SE+OOO < 2.712E-004 

U-23a < 2.69SE+OOO +/- 2.2% < 2.S67E-003 < 7.92SE+OOO 

Pu-239 < a.975E+002 +/ 3.1% < 8.S4aE-OOl < 1.427E-002 

pu-239B < 2.638E+OO3 +/- 5.3% < 2.S13E+OOO < 4.194E-002 

U-239 < 6.723E+003 +/- 65.1% < 6.403E+OOO 

Pu-240 < 1.622E+OO3 +/- 4.7% < 1.545E+OOO < 7.055E-003 

Am-241 S.9B3E+OOl +/- 25.5% S.698E-002 1.723E-005 

Am-241B < 6.187E+OO2 +/- 4.9% < S.a92E-OOI < 1.782E-004 

Pu-24I < 2.495E+004 +/- 2.B% < 2.377E+OOI < 2.401E-004 

Pu-241B < 7.059E+003 +/- 2.4% < 6.723E+OOO < 6.791E-OOS 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 2.526E-OOl +/ 1.8% < 2.405E-004 < 1. 250E-006 

Cm-243 < 2.60SE-001 +/- 3.3% < 2.481E-004 < S.002E-009 

Cm-244 < 1.838E+004 +/- 14.2% < 1.7S1E+OO1 < 2.243E-004 

Cm-245 < 4.375E-001 +/- 7.7% < 4.166E-004 < 2.S1SE-006 

Cm-247 < 2.1S0E-002 +/- a.5% < 2.047E-00S < 2.300E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uei/g) 9 


Cf-249 < 2.370E-002 +/ 3.5% <; 2.25SE-OOS < S.736E-009 
Cf-251 <; 2.235&-001 +/ 5.6% < 2.129&-004 < 1.397E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* = Nuclide was manually edited 
<; MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- -- .. - -------1 
I1 __________________ _ Segment 12 Results I 
, -------! 

Segment: 12 Detector: DET01 position: 12 
C:\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P012_S012 

Acquisition Start: 5/6/2009 8:46:46 AM 
Elapsed Live Time: 118.76 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.074 +/- 0.0070 
SE-75 264.66 0.128 +/- 0,0024 
SE-75 279.54 0.136 +/- 0.0029 
SE-75 400.66 0.179 +/- 0,0038 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 8:48:48 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.74 11980 3 1. 08 4467.60 2.412E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

y : Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 1.7S1E-002 +/ 1.9% < 1. 667E 005 < 8. onE- 016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 1.965E-002 +/ 2.0% < 1.87lE-005 < 3.104E-012 
Al-26 < 4.18BE-002 +/ 16.0% < 3.988E-005 < 2.203E-006 
K-40 < 2.503E-001 +/ 5.1% < 2.384E-004 < 3.905E-002 
Co-57 < 6.S26E-002 +/ 4.0% < 6.215E-005 < 7.63SE-012 
Co-60 < 2.884E-002 +/ 1. 7% < 2.747E-OOS < 2.529E 011 
Se-75 < 6.008E-002 +/ 2.5% < 5.722E-00S < 4.134E-012 
Kr-S5 < 4.736E+OOO +/ 3.3% < 4. SllE-003 < 1.194E-OOB 
Sr-90 < 1. 40SE-002 +/ 2.2% < 1.341E-005 < 1.021E-010 
Sb-125 < 3.B57E-002 +/ - 2.4% < 3.673E-OOS < 3.710E-Oll 
Ba-l33 < 2.B97E-002 +/ 2.0% < 2.759E-005 < 1.144E-OlO 
Cs·134 < 1.S04E-002 +/ 2.3% < 1.432E-005 < 1.147E-Oll 
Cs 137 < 1.40BE-002 +/ 2.2% < 1.34lE-005 < 1.605E-OIO 
EU-152 < 7.3l7E-002 +/ 2.7% < 6.96SE-OOS < 4.1l2E-OlO 
Eu-154 < 5.607E-002 +/ 2.2% < 5.340E-005 < 2.103E 010 
Ho-166m < 2.65SE-002 +/ 2.3% < 2.S3lE-005 < 1.47BE-OOS 
Bi-207 < 1.180E-002 +/ - 2.3% < 1.l24E-005 < 2.l4SE-OlO 
Pb-210 < 1. OB5E+OOO +/ 39.2% < 1.034E-003 < 1.41lE-OOB 
Ra-226 < 2.849E-002 +/ 2.5% < 2. 713E- 005 < 2.B49E-008 
Ac-227 < 2.0S3E-OOI +/ B.5% < 1.983E-004 < 2.853E-009 
Th-230 < 1. 630E+OOI +/ 13.8% < 1.5S2E-002 < 7.986E-004 
Pa-231 < 1. 023E+OOO +/ - 11.3% < 9.742E-004 < 2.138E-OOS 
Th-232 < 4.437E-002 +/ 2.S% < 4.226E-00S < 3.998E-OOI 
U-232 < 4.437E-002 +/ 2.5% < 4.226E-00S < 2. 054E" 009 
U-233 < 6.887E+002 +/ 3.2% < 6.559E-OOI < 7.025E-002 
Pa·234 < 7.279E-002 +/ 12.2% < 6.933E-005 
Pa-234m < 1.244E+002 +/ 2.1% < 1.l8SE-00l 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.921E-002 +/ 3.2% < 6.S92E-005 < 3.163E-002 
Np-237 < 7.l24E-002 +/ 2.3% < 6.784E-005 < 9.973E-005 
Pu-238 < 4.896E+OO3 +/ 3.1% < 4.663E+OOO < 2.830E-004 
U-238 < 2.213E+OOO +/ 2.1% < 2.108E-003 < 6.506E+OOO 
Pu-239 < 8.348E+002 +/ 3.7% < 7.951E-00I < 1.327E-002 
Pu-239B < 1.413E+OO3 +/ - 6.3% < 1.346E+OOO < 2.246E-002 
U'239 < 2.469E+OOO +/ 49.2% < 2.35lE-003 
Pu-240 < 1.010E+003 +/ S.6% < 9.623E-001 < 4.395E-003 
Am-241 < 2.086E-OOI +/ 16.6% < 1.987E-004 < 6.008E-OOS 
Am-24lB < 3.807E+OO2 +/ S.8% < 3.626E-OOI < 1.097E-004 
Pu-241 < 2.446E+004 +/ 3.3% < 2.330E+001 < 2.353E-004 
PU-241B < 6.831E+003 +/ 3.2% < 6.50SE+OOO < 6.57lE-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.057E-OOI +/ 9.3% < 1.OO7E-004 < 5.233E-007 
Cm-243 < 2.348E 001 +/ 3.7% < 2.237E-004 < 4.509E-009 
Cm-244 < 1.8l4E+004 +/ - 14.1% < 1.727E+001 < 2.213E-004 
Cm-245 < 4.303E-OOI +/ 7.9% < 4.098E-004 < 2.474E-006 
Cm-247 < 2.278E-002 +/ 8.6% < 2.l69E-OOS < 2.437E-004 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 2.111E-002 +/ 3.6% < 2.010E-00S < S.10SE-009 
Cf-2S1 < 2.341E-001 +/- 5.9% < 2.229E-004 < 1. 463E-007 

? ; Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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! --------- --- ------- -------------------------------- ---------------1 
Segment 13 ResultsI,---------------- --- --- ---- ------- --- --- -------------------------1 

Segment: 13 Detector: DET01 Position: 13 
C:\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 5/6/2009 8:49:51 AM 
Elapsed Live Time: 118.96 sec Elapsed Real Time: 120.00 sec 

Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:01 PM 

Nuclide Energy Transmission Ratio 

SE-15 136.00 0_231 +/~ 0.0124 
SE-15 264.66 0.392 +/- 0.0010 
SE-15 219 _54 0.398 +/- 0.0015 
SE-15 400.66 0.464 +/- 0.0089 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 8:51:59 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.16 11980 5 1. 08 4461.64 6,B95E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

y = Peak Identified by NID 
M • First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted~ 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide 

n on Fe 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-75 
Kr-8S 
Sr-90 
Sb-125 
Ba-133 
Cs-134 
Cs-137 
Eu-1S2 
Eu-1S4 
He-166m 
Bi-207 
Pb-210 
Ra-226 
Ac-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
Pa-234 
Pa-234m 
U-234 
U-235 
Np-237 
Pu-238 
U-238 
PU-239 
Pu-239B 
U-239 
pu-240 
Am-241 
Am-241B 
Pu-241 
Pu-24lB 
Pu-242 
Am-243 
Cm-243 
Cm-244 
Cm-245 
Cm-247 

Total Act.ivity 
(uC; ) 

'" 2.1S4E-002 +/
<: O.OOOE+OOO +/ 
<: 2.448E-002 +/ 

'" 2.232E-002 +/ 
<: 2.B93E-001 +/ 
<: S.lS6E-Q02 +/ 
<: 2.93SE-002 +/
< 4.96SE-002 +/
<: 4.192E+OOO +/
<: 1.674E-002 +/
< 4.8SlE!-002 +/ 

'" 2.659E-002 +/ 
<: 1.227E-Q02 +/ 
<: 1.674E-002 +/
<: S.620E-002 +/ 

'" 6.990E-002 +/
<: 2.263E-002 +/
<: 1. 359E-002 +/ 
<: 1.S62E+00O +/
< 3.457E-002 +/ 
<: 1.792E-001 +/ 

'" 1.453E+001 +/ 
< 8.230E-00I +/ 
< 4.159E-002 +/ 
< 4.159E-002 +/ 
<: S.766E+002 +/
< 1.032E-001 +/
<: 1.729E+OO2 +/
< O.OOOE+OOO +/ 
<: 5.4BOE-002 +/ 

'" 4.733E-002 +/
< 4.0S3E+OO3 +/

'" 2.00SE+OOO +/ 
<: 7.240E+002 +/
<: 1.l04E+OO3 +/
< 4.692E+OOO +/
<: 8.231E+OO2 +/ 

'" 1.911E-OOl +/
<: 3.0B8E+002 +/ 
<: 2.075E+004 +/
< 6.095E+003 +/ 
< O.OOOE+OOO +/ 
< 9.591E-002 +/
< 1. 890E-OOI +/
< 1. 744E+004 +/ 
<: 3.720E-OOl +/
< 2.781E-002 +/

¥tError 

1. B% 
0.0% 
2.0% 

14.9% 
4.9% 
3.5% 
1. 7% 
1. 9% 
3.1% 
1.9% 
2.1% 
1. 7% 
2.0% 
1.9% 
2.5% 
2.2% 
2.2% 
2.0% 

36.7% 
2.2% 
8.3% 

13.0% 
11.2% 

2.2% 
2.2% 
2.7% 

12.1% 
2.1% 
0.0% 
2.5% 
1.9% 
2.6% 
2.1% 
3.2% 
5.7% 

45.8% 
5.0% 

15.6% 
S.5% 
2.8% 
2.5% 
0.0% 
8.4% 
3.3% 

14.1% 
7.7% 
8.5% 

Concentration 
(uCi/g) 

<: 2.0S2E-005 

'" O.OOOE+OOO 
<: 2.332E-005 
<: 2.126E-OOS 
<: 2.75SE-004 

'" 4. nOE-OOS 

'" 2.795E-OOS 
<: 4.728E-OOS 
< 3.992E-003 
<: 1.S94E-OOS 
< 4.620E-OOS 
<: 2.S32E-00S 
<: 1.169E-OOS 

'" L 594E-005 
<: 5.353E-005 

'" 6.657E-005 
<: 2.1S5E-OOS 

'" 1.294E-00S 
<: 1.488E-003 

'" 3.293E-OOS 
<: 1. 707E- 004 
< 1. 3 84E- 002 
< 7.838E-004 
<: 3.961E-OOS 

'" 3.96lE-005 
<: 5.492E-00l 
<: 9.832E-00S 
< 1.646E-001 

'" O.OOOE+OOO 
<: 5.2l9E-005 
<: 4.507E-005 
< 3.860E+00O 
<: 1. 912E- 003 
< 6.89SE-OOI 
<: 1.051E+00O 
< 4.46BE-003 
< 7.839E-OOl 
< 1. 820E-004 

'" 2.94lE-00l 
<: 1.976E+OOl 
<: 5.805E+00O 
<: O.OOOE+OOO 
<: 9.134E-005 

'" 1.BOOE-004 
<: 1.66lE+001 
<: 3.543E-004 

'" 2.64BE-OOS 

< 

<: 

<: 

'" 
'" <: 

'" <: 

'" <: 

<: 

'" 
<: 

'" <: 

'" <: 

<: 

<: 

<: 

< 
< 
< 
<: 

<: 

<: 

< 
< 
< 
< 
<: 

<: 

<: 

'" 
<: 

'" 
<: 

< 
<: 

<: 

< 
< 
< 

Mass 
g 

9.931E-016 

3.868E-012 
1.174E-006 
4. S13E-002 
6.032E-012 
2.574E-Oll 
3.416E-012 
1. 056E-OOa 
1.2l3E-OI0 
4.666E-Oll 
1.0S0E-010 
9.364E-012 
1. 90BE-01O 
3.159E-01O 
2.621E-01O 
1.258E-008 
2.473E-010 
2.031E-008 
3.457E-OOB 
2.4S5E-009 
7.121E-004 
1. nOE-OOS 
3.747&-001 
1.925E-009 
5.S82E-002 

O.OOOE+OOO 
2.504E-002 
6.626E-005 
2.343E-004 
5.903E+OOO 
1.lSlE-002 
1. 754E-002 

3.58lE-003 
S.503E-008 
8.895E-005 
1.996E-004 
S.864E-OOS 
O.OOOE+OOO 
4.747E-007 
3.629E-009 
2.l2SE-004 
2.139E-006 
2.97SE-004 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/gl g 


Cf-249 < 1.812E-002 +/ 3.5% < 1.725E-Q05 < 4.384E-009 
Cf -251 < 1.94GE-OOl +/- 5.6% < 1. B53E-004 < 1.216E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1- ------------- --- --- -------------- ----------- --- --- --- --I 
Segment 14 Results I!

1-- -----------------1 
Segment: 14 Detector: DET01 position; 14 
C;\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start: 5/6/2009 8;53;08 AM 
Elapsed Live Time: 119.08 sec Elapsed Real Time; 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01;07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.582 +/- 0.0198 
SE-75 264.66 0.729 +/ 0.0131 
SE-75 279.54 0.743 +/- 0.0137 
SE-75 400.66 0.779 +/ 0.0147 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 8:55:10 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

400.54 24 19 0.98 802.34 2.792E-004 33.50 
2234.74 11980 3 1. 09 4467.61 5.262E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError concentration Mass 
(uci) (uCi/g) g 

n on < 2.432E-002 +/- 1. 9% < 2.316E-00S < 1. 121E-OlS 
pulser " O.OOOE+OOO +/- 0.0% O.OOOE+OOO" Na-22 " 2.249E-002 +/- 2.0% " 2.142E-005 < 3.S53E-012 
Al-26 < 2.989E-002 +/ - 15.2% < 2.846E-OOS " 1.572E-006 
K-40 " 1.464E-001 +/- 5.0% " 1.394E-004 " 2.2a3E-002 
Co-57 < 4.7SSE-002 +/ - 3.4% " 4.S29E-OOS " S.564E-012 
Co-50 < 3.l86E-002 +/- 1.7% < 3.034E-OOS " 2.794E-01l 
Se-7S " 3.967E-002 +/- 1.8% " 3.778E-005 " 2.729S-0l2 
Kr-8S " 5.0l2E+OOO +/- 3.1% " 4.773E-003 " 1.263E-008 
Sr-90 < 1. 8l3E-002 +/- 1. 9% " 1.726E-OOS " 1.314E-010 
Sb-125 < 3.177E-002 +/- 2.1% " 3.025E-005 " 3.056E-Oll 
Ba-l33 " 1.892E-002 +/- 1.7% " 1.802E-00S 7.474E-Oll" Cs-134 " 1.867E-002 +/- 2.0% " 1. 779E- 005 < 1.425E-Oll 
Cs-137 " 1. 8l3E-002 +/- 1.9% < 1.726E-00S " 2.067E-OlO 
Eli-lS2 < S.394E-002 +/- 2.S% " S .137E-005 " 3.032E-OI0 
Eu-lS4 < 6.422E-002 +/- 2.2% < 6.117E-005 " 2.408E-OlO 
Ho-166m < 2.421E-002 +/- 2.2% " 2.306E-005 " 1.346E-008 
Bi-207 < 1. 394E-002 +/- 2.0% < 1. 328E-005 " 2.S37E-OlO 
Pb-210 < 8.l60E+002 +/- 56.7% " 7.772E-001 < 1.061E-00S 
Ra-226 " 3.131E-002 +/- 2.2% < 2.9a2E-OOS < 3.l31E-008 
AC-227 < 1. 204E-OOl +/- 8.3% < 1. 147E-004 < 1.6S0E-009 
Th-230 " 6.239E+OOl +/- 8.6% < 5.942E-002 " 3.0S7E-003 
Pa-231 " 6.210E-QOl +/ 11.2% < S.914E-004 " 1.298E-00S 
Th-232 < 4.195E-002 +/- 2.2% < 3.99SE-005 3.780E-001" U-232 < 4.195E-002 +/- 2.2% < 3.995E-005 < 1.942E-009 
U-233 < 4.699E+002 +/ - 2.7% < 4.47SE-OOI " 4.793E-002 
Pa-234 < 8.240E-002 +/- 12.2% < 7.847E-005 
Pa-234m < 1.089E+002 +/- 2.2% < 1.037E-OOl 
U-234 O.OOOE+OOO 0.0% O.OOOE+OOO " O.OOOlhOOO" +/- " U-235 < 3.931E-002 +/ 2.S% < 3.744E-005 " 1.797E-002 
Np-237 " 4.786E-002 +/- 1. 9% " 4.SS8E-OOS " 6.700E-00S 
Pu-238 " 3.119E+OO3 +/- 2.6% < 2.971E+OOO < 1.803E-004 
U-238 < 1.744E+000 +/- 2.2% < 1. 661E-003 < S.127E+00O 
Pu-239 " 6.143E+OO2 +/- 3.1% < S.851E-001 9.767E-003" Pu-239B < 1.444E+OO3 +/- 5.4% < 1. 375E+OOO < 2.295E-002 
U-239 " 7.105E+OO3 +/- 69.S% " 6.766E+00O 
Pu-240 < 1.00SE+003 +/- 4.7% < 9.S69E-OOl < 4.371E-003 
Am-241 " 4.831E+OOO +/- 2S.0% < 4.601E-003 " 1.391E-006 
Am-241B < 3.78SE+002 +/- 5.0% " 3.60SE-OOI " 1.090E-004 
Pu-241 < 1.642E+OO4 +/- 2.8% < 1. S64E+OOI " 1. 579E-004 
Pu-241B " 4.660E+003 +/- 2.4% < 4.438E+000 < 4.483E-00S 
PU-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO " O.OOOE+OOO 
Am-243 " 1.438E-OOI +/- 1. 8% " 1.370E-004 < 7.119E-007 
Cm-243 < 1. 4 83E-OOl +/- 3.3% < 1. 413E- 004 < 2.848E-009 
Cm··244 < 1.193E+OO4 +/- 14.H " 1.136E+OOI < 1.455E-004 
Cm-24S < 2.664E-OOl +/- 7.7% " 2.S37E-004 < 1.S32E-006 
Cm-247 " 3.S15E-002 +/- 3.5% " 3.348E-005 < 3.761E-004 
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Nuclide Total Activity %Error concentration 
(ucl) (uCi/g) 

Cf-249 < 2.29GE-002 +/ 3.5% < 2.186E-00S 
Cf-251 < 1.492E-00l +/- 5.6% < 1.421E-004 

? Nuclide is part of an undetermined solution 
X ; Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 

@ ; Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

AM Page 49 

Mass 
g 

< 
< 

5.555E-009 
9.328E-008 

****************** 
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1- ------------ --- -- - - ------------ --- ------- ------- ---I 
I 
1 ---------------- 

Segment 
--- ---

15 Results 
--- -- --- ------- ---

1 

---------1 
Segment: 15 Detector: DETOI Position: 15 
C:\Canberra\NDA2k\Data\00000384_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P015_S015 

Acquisition Start: 5/6/2009 8:56:20 AM 
Elapsed Live Time: 119.13 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136 _00 0.590 +/ 0.0202 
SE-75 264.66 0.758 +/- 0.0136 
SE-75 279.54 0.766 +/- 0.0142 
SE-75 400.66 0.809 +/- 0.0153 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 8:58:21 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.76 11980 15 1. 09 4467.65 2.684E-005 1. 42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region~ 

F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1_000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.241E-002 +/- 1. 8% < 3.087E 005 < 1. 494E-015 
Pulser < 0.000£+000 +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.367E-002 +/- 2.1% < 2.254E-005 < 3.739E-012 
Al-26 < 4.1618-002 +/- 15.4% < 3.963E-005 < 2.189E-006 
K-40 < 3.387£-001 +/- 5.0% < 3.2268-004 < 5.284E-002 
CO··57 < 4.4128-002 +/- 3.5%- < 4.2028-005 < 5.162£-012 
Co-60 < 3.8268-002 +/- 1.7% < 3.6448-005 < 3.3568-011 
Se-75 < 3.946£-002 +/- 1.8% < 3.758£-005 < 2.7158-012 
Kr-85 < 5.380£+000 +/ 3.0% < 5.1248-003 < 1.356£-008 
Sr··90 < 1.8148-002 +/- 1. 9% < 1.727£-005 < 1.315E-OI0 
Sb·125 < 4.376E-002 +/ 2.1% < 4.168£-005 < 4.210£-011 
Ba-l33 < 2.638E-002 +/- 1. 7% < 2.512£-005 < 1. 042E-OI0 
Cs-134 < 1. 4 84E-002 +/- 1.9% < 1.413E-005 < 1.132£-011 
Cs-137 < 1.814E-002 +/- 1. 9% < 1.727£-005 < 2.068E-010 
Eu-152 < 4.397E-002 +/- 1. 8% < 4.188E-005 < 2.471£-010 
£u-154 < 6.758£-002 +/- 2.2% < 6.436£-005 < 2.534£-010 
Ho-166m < 2.490E-002 +/- 2.2% < 2.371£-005 < 1.384£-008 
Bi-207 < 1. 622E-002 +/- 2.0% < 1.545E-005 < 2.9538-010 
Pb-210 < 9.5718+002 +/- 57.4% < 9.115£-001 < 1.244E-005 
Ra-226 < 3.600E-002 +/ 2.0% < 3.429E-005 < 3.600E-008 
Ac-227 < 1.229E-00l +/- 8.3% < 1. 171E-004 < 1.684£-009 
Th-230 < 5.783E+001 +/- 8.6% < 5.508E-002 < 2.834E-003 
Pa-231 < 5.863E-OOl +/- 11.2% < 5.584E-004 < 1.225E-005 
Th-232 < 5.123E-002 +/- 2.0% < 4.879E-005 < 4.6168-001 
U-232 < 5.123£-002 +/- 2.0% < 4.879E-005 < 2.372E-009 
U-233 < 4.371E+002 +/- 2.8% < 4.163E-00I < 4.458E-002 
Pa-234 < 1.233E-00I +/- 12.2% < 1.174£-004 
Pa-234m < 1.388E+002 +/- 2.1% < 1.322£-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 4.189E-002 +/- 2.5% < 3.990£-005 < 1.915E-002 
Np-237 < 4.519£-002 +/- 1. 9% < 4.304E-005 < 6.327E-005 
Pu-238 < 2.946E+003 +/- 2.7% < 2.806£+000 < 1.7038-004 
U-238 < 2.624£+000 +/ 2.2% < 2.4998-003 < 7.715E+000 
Pu-239 < 5.304E+002 +/- 3.2% < 5.051E-00l < 8.4338-003 
Pu-239B < 1.351£+003 +/- 5.6% < 1.286E+000 < 2.147E-002 
U-239 < 9.483E+003 +/- 70.2% < 9.032E+OOO 
Pu-240 < 8.701£+002 +/- 4.9% < 8.287E-001 < 3.785E-003 
Am· 241 < 5.192E+000 +/ 25.4% < 4.945£-003 < 1.495£-006 
Am-241B < 3.223£+002 +/- 5.1% < 3.069E-001 < 9.281E-005 
Pu-241 < 1.500E+004 +/- 2.9% < 1.429£+001 < 1.443E-004 
Pu-241B < 3.9588+003 +/- 2.4% < 3.770E+000 < 3.908E-005 
Pu-242 < 0.000£+000 +/- 0.0% < O.OOOE+OOO < 0.0008+000 
Am-243 < 1.3988-001 +/ 1. 8% < 1.332E-004 < 6.922£-007 
Cm-243 < 1.442E-00I +/- 3.3% < 1.374£-004 < 2.769E-009 
Cm-244 < 1.846£+004 +/ 14.1% < 1.758E+001 < 2.252E-004 
Cm-245 < 2.657E-00I +/- 7.7% < 2.5308-004 < 1.528£-006 
Cm-247 < 3.529£-002 +/- 9.5% < 3.361£-005 < 3.776E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf :i49 < 1.792E-002 +/ 3.5% < 1. 707E- 005 < 4.336E-009 

Cf-251 < 1.410E-001 +/- 5.6lr < 1.343E-004 < a. aHE-ooa 


? ; Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- ------ --I 
Segment 16 Results! !

i- ---- ------------ ------ -I 

Segment: 16 Detector; DET01 Posi tion: 16 
C:\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_POI6_S016 

Acquisition Start; 5/6/2009 8:59:31 AM 
Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.539 +/- 0.0191 
SE-75 264.66 0.717 +1- 0.0128 
SE-75 279.54 0.728 +/- 0.0134 
SE-75 400.66 0.784 +1- 0.0148 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 9:01:35 AM 
Peak Analysis From Channel: 80 to Channel; 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency ~Uncert. 

400.86 45 7 1. 36 802.98 1.867E-004 17.08 
2234.75 11980 4 1.08 4467.63 2.434E-OOS 1. 42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +1- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F ; Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 3.182E-002 +/ 2.3% < 3.031E-OOS < L467E-01S 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.370E-002 +/ 2.3% < 2.2S7E-OOS < 3.74SE-012 
Al-26 < S.098E-002 +/ 18.0% < 4.85GE-005 < 2.6S2E-006 
K-40 < 4.732EOO1 +/ 5.6% < 4.507E-004 < 7.3B2E-002 
Co-57 < 7.B32E-002 +/ 4.4% < 7.4S9E-005 < 9.163E-012 
Co·60 < 5.509E-002 +/ 2.0% < S.247E-005 < 4. B32E-Oll 
Se-75 < 6.277E-002 +/ 2.8% < 5.97BE-OOS < 4.31BE-012 
Kr-85 < 6.219E+OOO +/ 3.6% < 5.923E-003 < L 567E-OOB 
Sr-90 < 2.952E-002 +/ 2.6% < 2.811E-00S < 2.140E-010 
Sb12S < 6.157E-002 +/ 2.7% < 5.B64E-OOS < 5.923E-Oll 
Ba-133 < 3.480E-002 +/ 2.3% < 3.31SE-00S < 1. 3 75E- 010 
Cs-134 < 2.1S1E-Q02 +/ 2.3% < 2.048E-00S < L 641E-Qll 
Cs-137 < 2.9S2E-002 +/ 2.6% < 2. B11E-005 < 3.365E-OIO 
Eu-152 < 6.210E-002 +/ 2.9% < 5.915E-005 < 3.490E-OI0 
Eu-154 < 6.767E-002 +/ 2.4% < 6.444E-Q05 < 2.537E-OI0 
Ho-166m < 3.729E-002 +/ 2.6% < 3.551E-005 < 2.073E-OOS 
Bi-207 < 2.592E-002 +/ 2.2% < 2.469E-OOS < 4.71SE-OlO 
Pb-210 < 2.204E+000 +/ 46.S% < 2.099E-003 < 2.B6SE-00B 
Ra-226 < 4.419E-002 +/ 3.0% < 4.209E-OOS < 4.419E-00B 
Ac-227 < 2.263E-OOl +/ 8.7% < 2.155E-004 < 3.100E-009 
Th-230 < 2.116E+001 +/ 15.5% < 2.015E-002 < L 037E-003 
Pa-231 < 9.137E-00l +/ 11.4% < 8.702&-004 < 1.910E-00S 
Th-232 < B.579E-002 +/ 2.9% < 8. DIE-OOS < 7.730E-OOl 
U-232 < 8.579E-002 +/ 2.9% < B.171E-005 < 3.972E-009 
U-233 < 7.166E+002 +/ 2.5% < 6.825E-00l < 7.309E-002 
Pa-234 < 1.464E-001 +/ 12.3% < 1.39SE-004 
Pa-234m < 1.322E+002 +/ 2.4% < 1.259E-00l 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.930E-002 +/ 3.6% < 7.553&-005 < 3.624E-002 
Np-237 < 5.943E-002 +/ 2.6% < S.660E-005 < B.321E-005 
pu-238 < 6.242E+003 +/ 3.6% < 5.945E+000 < 3.60BE-004 
U-238 < 2.744E+000 +/ 2.4% < 2.613E-003 < B.067E+00O 
Pu-239 < L 009E+003 +/ 4.1% < 9.612E-00l < 1.605E-002 
Pu-239B < 1.478E+003 +/ 7.0% < 1.408E+000 < 2.350E-002 
U-239 < 8.201E+OOO +/ - 58.6% < 7.BllE-003 
Pu-240 < 1.044E+003 +/ 6.2%, < 9.947E-00l < 4.543E-003 
Am-241 < 2.383E-00l +/ 19.9% < 2.270E-004 < 6.864E-008 
Am-241B < 3.B83E+OO2 +/ 6.4% < 3.69BE-00l < 1.1l8E-004 
Pu-241 < 3.1l4E+004 +/ 3.7% < 2.965E+00l < 2.99SE-004 
Pu-241B < B.722E+003 +/ 3.6% < B.306E+000 < B.390E-005 
Pu-242 
Am-243 

< 
< 

O.OOOE+OOO +/
1.403E-00l +/. 

0.0% 
10.7% 

< 
< 

O.OOOE+OOO 
1. 336E-004 

< 
< 

O.OOOE+OOO 
6.943E-007 

cm-243 < 2.305E-00l +/ 3.9% < 2.195E-004 < 4.426E-009 
Cm-244 < 2.37SE+OO4 +/ 14.2% < 2.262E+OOl < 2.89BE-004 
cm-245 < 5.442E-00l +/ S.H < 5.183E-004 < 3.129E-006 
cm-247 < 5.03BE-002 +/ 8.7% < 4.798E-005 < S.391E-004 
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Nuclide Total Activity tError Concentration Mass 

(uci) (uCi/g) g 


Cf-249 < 3 .174E- 002 +/ 3.8% < 3.023E-005 < 7.682E-009 
Cf-251 < 2.854E-001 +/- 6.2% < 2. 718E-004 < 1. 784E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* = Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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i-------------------------------------------- ----- ----- ----I 
1 Sum of Segment NID Results 
I Category, Segmented I
1--- ---------1, 

C:\Canberra\NDA2k\Data\00000384_CNTROOOl_DCAT0002_PROCOOAK.CNF 

*********************** peak Analysis Results *********************** 

No peak analysis results available for reporting purposes 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.707E-002 +/- Tl% < 2.207E-006 < 1.709E-OIS 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 4.274E-002 +/ 1.9% < 2.544E-006 < 6.7S3E-012 
Al-26 < 6.560E-002 +/- 19.8% < 3.905E-006 < 3.450E-00G 
K-40 < 4.812E-001 +/ 5.3% < 2.864E-005 < 7.S07E-002 
Co-57 3.224E+001 +/- 6.3% 1. 919E-003 3.772E-009 
Co-GO < 5.509E-002 +/- 2.0% < 3.279E-006 < 4. S32E-Oll 
Se-75 < 2.991E-OOl +/- 1.9% < 1.7S1E-005 < 2.058B-Oll 
Kr-B5 < 1. 7I1E+OOI +/- 3.1% < 1. OISE-003 < 4.3llE-008 
Sr-90 < 9.022E-002 +/ 2.0% < 5.370E-006 < 6.541E-010 
Sb-12S < 3.33SE-OOI +/- 2.3% < 1. 987E-OOS < 3.212E-OIO 
Ba-133 < 2.24IE-OOl +/- 1.7% < 1. 334E-005 < 8.852E-OIO 
Cs-134 < 3.338E002 +/- 1.8% < 1. 987E-006 < 2.547E-Oll 
Co -137 < 9.022E-002 +/- 2.0% < 5.370E-006 < 1.029E-009 
Bu-152 < 1. 325B-OOl +/- 4.0% < 7.S89E-006 < 7.449B-OlO 
Eu-154 < 1.22lE-001 +/- 2.1% < 7.267E-006 < 4.578E-OlO 
Ho-166m < 5.704E-002 +/- 2.2% < 3.395E-006 < 3.171E-OOS 
Bi-207 < 3.707E-002 +/- 1.9% < 2.207E-006 < 6.747E-OlO 
Pb-210 < 3.357E+004 +/ 309.7% < 1.998E+OOO < 4.364E-004 
Ra-226 < 1.104E-OOl +/- 2.3% < 6.570E-006 < 1.104E-007 
Ac-227 < 1. 03SE+00Q +/ 8.3% < 6.l8lE-005 < 1. 423E-Q08 
Th-230 4.828E+OOl +/- 102.3% 2.874E-003 2.366E-003 
Pa-23l < 5.3S8E+OOO +/- 11. 2% < 3.l89E-004 < 1.120E-D04 
Th-232 < 1. 328E-OOI +/- 2.4% < 7.907E-006 < 1.197E+OOO 
U-232 < 2.1l7E-OOI +/- 2.2% < 1. 260E-OOS < 9.80lE-009 
U-233 < 3.996E+003 +/- 2.7% < 2.378E-OOl < 4.076E-OOl 
Pa-234 < 2.l94E-OOI +/- 12.3% < 1. 306E-005 
Pa-234m < 2.4l7E+002 +/- 2.1% < 1.43SE-a02 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.413E-OOl +/- 2.5% < 2.031E-OOS < 1.560B-OOl 
Np-237 8.323E+OOO +/- 4.1% 4. 954E- 004 1.165E-002 
Pu-238 < 2.264E+004 +/- 2.6% < 1. 348E+OOO < 1. 309E-003 
U-238 < 4.S30B+OOO +/- 2.1% < 2.696E-004 < 1. 332E+OOl 
Pu-239 6.497E+OO6 +/- 1. 8% 3.S67E+OO2 1.033E+OO2 
Pu-239B 4.887B+OO6 +/- 0.7% 2.909E+OO2 7.770E+OOl 
U-239 < 2.222E+OO5 +/- 368.5% < 1.323E+00l 
Pu-240 5.302E+OO5 +/ 21.3% 3.156E+OOl 2.306E+OOO 
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A.'O-241 1.576E+006 +/ 2.0% 9.379E+001 4.S38E-001 
Am-241B 1.382E+OO6 +/ 2.6% 8.226E+OO1 3.980E-001 
Pu-241 1. 068E+OO7 +/ 4.7% 6.356E+OO2 1.027E-001 
PU-241B 1. 54 7E+OO7 +/ 1. 6% 9.210E+OO2 1. 489E-001 
Pu-242 < O.OOOE+OOO +/  0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.526E-001 +/ 2.2% < 5.672E-005 < 4.717E-006 
Cm-243 < 1.073E+OOO +/ - 3.3% < 6.369E-005 < 2.061E-OOB 
Cm-244 < 5.418E+004 +/  14.2% < 3.225E+OOO < 6.610E-004 
Cm-245 < 2.066E+OOO +/ 7.7% < 1. 230E-004 < 1.la8E-005 
Cm-247 < 1.556E-OOl +/ 8.5% < 9.265E-006 < 1.665E-003 



-----
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1. 806E-OOI -:;/ 3.5% < 1.075E-005 < 4.369E-008 
Cf-251 < 1.189E+000 +/- 5.6% < 7.080E-OOS < 7.434E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< ~ MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.03E+002 +- 1.90E+OOO O.OOE+OOO +- O.OOE+OOO 


Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: o 

Energy Mass (g) 
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******************** Radioassay Data Sheet *.****************** 

Engine version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software version: 
Item ID: SGS100 Analysis Date: 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 16800.0 g 
Pu mass 1.10E+002 +- 1.62E+00l g 
TRU Alpha Activity 9.66E+OOO +- 1.07E+000 Ci 
TRU Activity Concentration 5.75E+005 +- 6.38E+004 nCi/g 
Pu-239 Equivalent Activity 1. OOE+001 +- 1. 07E+000 Ci 
Pu-239 FGE 1.04E+002 +- 1.62E+001 g 
Decay heat 3.04E-001 + 3.34E-002 W 

Activity 
Nuclide Mass Activity Uncert. MDA 

g Ci Ci Ci 

SR90 <LLD <LLD O.OOE+OOO O.OOE+OOO 
CS137 <LLD <LLD O.OOE+OOO 9.02E-008 
U233 <LLD <LLD O.OOE+OOO 4.00E-003 
U234 <LLD <LLD O.OOE+OOO O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 3.41E-007 
NP237 1.17E- 002 8.32E-006 1. 34E-006 7.90E-007 
PU238 1.06E-002 1.84E-001 3.16E-002 3.59E-004 
U238 <LLD <LLD O.OOE+OOO 4.53£-006 
PU239 1.03£+002 6.50E+00O 1.02E+000 1. 27£-002 
PU240 6.09E+OOO 1.40E+000 2.20E-001 2. BE-003 
AM241 4.54E-001 1. 58E+000 2.48E-00l 5.91E-004 
PU241 1. 85E-001 1.93E+00l 3.03E+OOO 3.76E-002 
PU242 3.35E-002 1.33E-004 2.47E-005 O.OOE+OOO 

Errors quoted at 1.000 sigma 

Operator: Date: __________________ 

ITR: Date: __________________ 

NDA 2000 V.4.0 
5/6/2009 
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1---- ---- ---------1 
1 

i
1---------------

summed Segment Spectra Results 
Category: Segmented ----

I 

---I 
C:\Canberra\NDA2k\Data\00000384_CNTR0001_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 97.70 sec Elapsed Real Time: 120.00 sec 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

peak Analysis Performed on: 5/6/2009 9:01:5B AM 
Peak Analysis From Channel: BO to Channel: 6192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.42 7946 42657 2.31 100.70 7.654E-007 4.21 
59.44 Y 349635 46104 1.13 120.73 6.620E-006 0.34 
67.26 Y 992 26253 1. 09 136.35 2.024E-005 25.20 

M 94.69 Y 63138 87304 1.54 191.15 1.523E-004 0.86 337.06 
m 98.70 Y 242866 116220 1. 55 199.18 1.782E-004 0.66 
m 100.89 Y 36375 120345 1.56 203.54 1.923E-004 1.15 
m 103.33 Y 171581 97030 1.56 208.44 2.081E-004 0.65 
M 111.08 Y 64417 57957 1. 39 223.92 2.563E-004 0.60 434.91 
m 114.58 Y 52439 64729 1. 39 230.92 2.767E-004 0.64 
m 116.65 Y 49588 60777 1.40 235.05 2.883E-004 0.63 
m 120.59 Y 12779 55055 1.40 242.93 3.092E-004 1.32 
m 122.84 Y 6386 53264 1.41 247.42 3.204E-004 2.30 
m 125.25 Y 23999 50840 1. 41 252.24 3.319E-004 0.87 
m 129.29 Y 115499 44738 1.42 260.30 3.496E-004 0.51 
M 141.61 Y 858 32417 1.16 284.91 3.926E-004 15.41 2.43 
m 144.18 Y 7792 36295 1.16 290.06 3.995E-004 5.10 
m 146.31 Y 6600 32952 1.16 294.31 4.048E-004 5.35 
m 148.56 Y 15401 36981 1.17 298.81 4.099E-004 4.61 
M 161.12 Y 6920 33802 1. 32 323.91 4.301E-004 6.85 12.81 
m 164.62 Y 6562 55888 1.32 330.91 4.336E-004 5.71 
m 169.44 Y 1353 54838 1. 33 34Q.54 4.371E-004 11.98 
m 171.36 Y 5101 58118 1. 33 344.37 4. 380E- 004 5.90 

179.12 Y 2493 34207 1.13 359.88 4.400E-004 12.11 
189.34 Y 3173 32762 1.22 380.30 4.384E-004 9.36 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

195.65 y 5342 27463 1.23 392.90 4.356E-004 5.06 
M 203.53 Y 26219 25491 1.19 408.66 4.305E-004 1.14 2.61 
m 207.99 Y 85518 22572 1.20 417.56 4.272E-004 0.90 

225.47 425 18081 1.05 452.50 4.109E-004 49.79 
M 237.74 Y 726 18144 1. 33 477.01 3.978E-004 13 .14 3.96 
m 243.31 Y 1286 20957 1.34 488.15 3.917E-004 8.11 

255.34 Y 3902 15324 1.26 512.20 3.763E-004 5.37 
M 263.94 Y 1298 10997 1.24 529.37 3.687E-004 6.58 1.36 
m 267.48 Y 3185 13324 1.<4 536.45 3.648E-004 3.19 
M 297.36 Y 2199 10287 1.15 596.16 3.335E-004 4.15 1.25 
m 299.95 Y 522 10082 1.16 601.34 3.309E-004 13.82 
M 311.82 Y 4680 10775 1. 51 625.06 3.195E-004 2.16 9.26 
m 316.17 y 623 13440 1.52 633.74 3.156E-004 11.94 
m 320.89 Y 3137 12834 1. 52 643.18 3. 113E- 004 2.87 
m 323.38 Y 4091 12417 1. 52 648.15 3.091E-004 2.32 
M 332.70 Y 29915 6802 1.31 666.76 3.011E-004 0.67 14.73 
m 335.67 Y 12123 8234 1.31 672.70 2.986E-004 1.05 
m 341. 41 Y 3109 8610 1. 31 684.17 2.939E-004 2.64 
m 344.97 Y 26034 8185 1. 32 691.30 2.911E-004 0.71 
M 368.29 Y 7896 6051 1. 37 737.90 2.738E-004 1. 53 72.52 
m 370.77 Y 1059 5313 1.37 742.85 2.721E-004 6.45 
m 375.01 Y 71515 4521 1. 38 751. 32 2.692E-004 0.73 
m 380.11 Y 13756 3665 1. 38 761.51 2.658E-004 1.16 
m 382.72 Y 11842 3410 1.39 766.72 2.641E-004 1. 21 

392.87 Y 23668 3925 1. 54 787.01 2.578E-004 0.85 
400.09 Y 532 3239 2.28 801.44 2.534E-004 18.25 

M 413.66 Y 63195 1923 1. 38 828.56 2.457E-004 0.69 9.16 
m 419.14 Y 391 1445 1. 39 839.51 2.428E-004 9.47 
m 422.53 Y 4999 1550 1.39 846.29 2.411E-004 1. 70 
m 426.62 Y 1276 1331 1. 39 854.45 2.389E-004 3.83 
m 429.95 Y 178 1452 1.40 861.10 2.372E-004 18.48 
M 445.64 Y 314 1069 1. 32 892.46 2.297E-004 9.78 4.11 
m 451. 42 Y 7568 1203 1. 33 904.02 2.271E-004 1.22 

481. 53 Y 164 776 1.48 964.19 2.146E-004 29.24 
558.38 leO 373 1. 76 1117.75 1. 8geE-004 19.00 
597 . 55 Y 134 331 1. 36 1196.02 1.80lE-004 24.79 
618.89 Y 745 356 1. 83 1238.67 1. 754E-004 5.80 

M 632.84 Y 93 275 1. 52 1266.54 1.726E-004 16.60 2.85 
m 640.06 Y 298 250 1. 53 1280.97 1.712E-004 6.90 
m 645.89 Y 464 271 1. 53 1292.63 1.701E-004 5.41 
m 652.54 Y 531 245 1. 54 1305.90 1.688E-004 4.86 
m 658.74 Y 297 243 1. 54 1318.29 1. 676E-004 7.11 
m 662.35 Y 3383 259 1. 55 1325.51 1.670E-004 1. 78 

688.74 Y 258 286 1. 62 1378.25 1.625E-004 13.11 
703.71 Y 101 157 1. 73 1408.16 1. 600E-004 22.46 

M 717.53 Y 64 170 1. 64 1435.77 1. 579E- 004 20.04 2.02 
m 721.94 Y 1683 178 1. 64 1444.58 1.572E-004 2.53 

736.78 Y 78 114 1.92 1474.25 1. 551E-004 25.59 
756.04 Y 179 120 2.12 1512.74 1.524E-004 13 .16 
769.36 Y 471 153 1. 72 1539.35 1. 507E-004 6.69 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

1099.37 105 71 2.22 2198.80 1.188E-004 16.03 
1115.60 26 61 0.72 2231.24 1.175E-004 51.31 
1173.57 Y 117 54 1. 63 2347.09 1.132£-004 14.10 
1291. 95 78 48 1.96 2583.64 1.047E-004 16.96 
1332.66 Y 151 42 1. 96 2664.96 1.020E-004 11.32 
1460.96 Y 50 37 1.53 2921. 40 9.341E-005 26.90 
2234.73 191661 360 1.11 4467.59 4.994E-005 0.36 
2293.75 29 35 1.35 4565.53 4.727E-005 38.36 
2615.14 37 15 1.12 5227.76 3.453E-005 25.04 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/- 0.00 

y Peak Identified by NID 

M First peak in a multiplet region 

m ~ Other peak in a multiplet region 

F Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe @ 1.00OE+020 +/- 100.0% @ S.952E+OlS 

Pulser < O.OOOE+OOO +/- 0.0l; < O.OOOE+OOO 

Na-22 < 1. 310E-00I +/- 1.2% < 7.799E-006 < 2.070E-Oll 

Al-26 < 1.456E-001 +/ 8.2't < 8.666E-00G < 7.658E-006 

K·40 1. l23E+000 +/- 27.1% 6.683E-00S 1. 7SlE-001 


X 	 Co-57 
Co-60 3.076E-001 +/- 9.0% L832E-OOS 2.700E-OIO 
Se-75 < 3.858E+OOO +/- 1.1% < 2.296E-004 < 2.654E-OlO 
Kr-8S < 4.592E+OOl +/- 2.S% < 2.733E-003 < 1.157E-007 
Sr-90 < 1.S38E-001 +/- 1. 0% < 9.155E-006 < 1. 115E- 009 
Sb-125 < 9.695E-OOI +/- 1.5% < 5.771E-005 < 9.327E-OlO 
Ba-l33 < 5.955E-001 +/- 1. 0% < 3.545E-00S < 2.3S2E-009 
Cs -134 < 1. 304E- 001 +/ - 1. 0% < 7.762E-006 < 9. 949E-Oll 

X 	 Cs-137 
Eu-152 < 4.323E-00I +/ - 2.1% < 2.573E-005 < 2.430E-009 
Eu-154 < 3.223E-OOl +/ 1. 5% < 1.919E-005 < 1. 209E-009 
HO-166m < 1. 564E- 001 +/- 1.7% < 9.312E-006 < 8.698E-008 
Ei-207 < 1.239E-001 +/- 1. 2% < 7.374E-006 < 2.2S5E-009 
Pb-210 < 1.608E+004 +/- 12.2% < 9.574E-001 < 2.09lE-004 
Ra-226 < 2.898E-00I +/- 1.5% < 1. 725E-00S < 2.898E-007 
Ac- 227 < 2.486£+000 +/- 8.2% < 1.480E-004 < 3.406E-008 
Th-230 2.903E+003 +/- 26.6% 1. 728E- 001 1. 423E-OOl 
Pa-231 < 1. 372E+001 +/ - 11.2% < 8.l67E-004 < 2.866E-004 
Th-232 < 3.801E-001 +/- 1. 9% < 2.263E-005 < 3.425E+OOO 
U·232 9.436E-OOI +/- 13.3% 5.616£-005 4.369E-008 
U-233 < 9.l72E+003 +/ - 1.6% < 5 A60E-001 < 9.356E-OOl 
Pa-234 < 5" 137E-00l +/- 12.1% < 3.058E-005 
Pa-234m < 6.745E+002 +/ 1.5% < 4.0lSE-002 
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U-234 < O.OOOE+OOO +/  0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.874E-OOl +/ 1. 8% < 4.687E-005 < 3.598E-OOl 
Np-237 5.891E+OOO +/ 3.3% 3.506E-004 8.247E-003 
Pu-238 < 5.400E+004 +/ 1.6%" < 3.214E+000 < 3.121E-003 
U-238 < 1.177E+00I +/ - 1. 6% < 7.009E-004 < 3.462E+OOl 
Pu-239 7.007E+006 +/ 1.7'ir 4. 171E+OO2 1.1l4E+OO2 
Pu-239B 3.864E+OO6 +/ - 0.6% 2.300E+002 6.143E+001 
U-239 @ 1.0008+020 +/ 100.0% @ 5.9528+015 

X Pu-240 
Am-241 1.244E+OO6 +/ - 2.3% 7.404E+00I 3.582E-00I 
1\.m-241B 5.8488+005 +/ 1. 8% 3.4818+001 1. 6848-001 
Pu-241 4.742E+006 +/ 5.0% 2.823E+OO2 4.562E-002 
Pu-241B 9.2S1E+OO6 +/ - 1.7% 5.S07E+OO2 8.899E-002 
Pu-242 < 0.0008+000 +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.684E+000 +/  1. 2% < 1. 59BE-004 < 1.329E-005 
Cnt-243 < 2.B22E+OOO +/  3.0% < 1.6BOE-004 < S.41BE-OOB 
Cm-244 < 1. 428E+OOS +/ 14.1% < B.499E+OOO < 1.742E-003 
Cm-245 < 4.867E+OOO +/  7.5% < 2.B97E-004 < 2.799E-OOS 
Cnt-247 < 3.BOIE-OOl +/ B.4% < 2.263E-005 < 4.067E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


Cf-249 < 4.277E-OOI +/ 3.2% < 2.546E-005 < 1. 035E- 007 
Cf-251 < 2.722E+OOO +/- 5.)% < 1. 620E- 004 < 1.701E-006 

? Nuclide is part of an undetermined solution 
X • Nuclide rejected by the interference analysis 
* ~ Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model! FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.11E+002 +- 1.91E+OOO 3.11E+OOI +- 2.75E-OOI 

Beta: 2.27E+OO2 +- 3.87E+OOO Alpha: 1.00E+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 


Energy Mass (g) 


129.30 LS8E+OOI +- 3.S1E-OOI 
203.55 3.83E+OOI +- 6.32E-00I 
375.05 6.12E+001 +- 8.33E-001 
413.71 6.28E+OOI +- 9.12E-OOI 
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Radioassay Data Sheet 


Engine version: TMU Gamma 1.5 


Assay Instrument: SGS with Trans. 

Analysis Method: LLNL SGS Operating Procedure 

Item ID: SGS100 

NID identified fiducial nuclide Pu-239 
Source of isotopics; MEASURED 

Net vleight 16800.0 g 
Pu mass 1.1BE+002 +
TRU Alpha Activity 9.96E+OOO +
TRU Activity Concentration 5.93E+OO5 +
Pu-239 Equivalent Activity 1.03E+001 +
Pu-239 FGE 1.12E+OO2 +
Decay heat 3.DE-001 +

Activity 
Nuclide Mass Activity Uncert. 

g ei ci 

SR90 <LLD 
eS137 <LLD 
U233 <LLD 
U234 <LLD 
U235 O.OOE+OOO 
NP237 8.2SE-003 
PU238 1.ISE-002 
U238 <LLD 
PU239 1.11E+OO2 
PU240 6.S7E+OOO 
AM241 3.S8E-OOl 
PU241 2.00E-OOI 
PU242 3.6IE-002 

Errors quoted at 1.000 

Operator:_ 

ITR: 

<LLD O.OOE+OOO 
<LLD O.OOE+OOO 
<LLD O.OOE+OOO 
<LLD O.OOE+OOO 

O.OOE+OOO O.OOE+OOO 
5.89E·OO6 9.39E-007 
1.98E-OOl 3.40E-002 

<LLD O.OOE+OOO 
7.0IE+OOO 1.10E+OOO 
1.SIE+OOO 2.37E-OOI 
1.24E+OOO 1.9GE-OOI 
2.0SE+OO1 3.26E+OOO 
1.43E-004 2.67E-OOS 

sigma 

Date: 

Date; 

Location:LLNL 
Software Version: 
Analysis Date: 

NDA 2000 
5/6/2009 

V.4.0 

1.75E+001 9 
1.14E+OOO ei 
6.79E+OO4 nCi/g 
1.14E+OOO Ci 
1. 75E+OOI g 
3.55E-002 W 

MDA 
Ci 

O.OOE+OOO 
1. 54E-007 
9.17E-003 
O.OOE+OOO 
7.87E-007 
1.09E-006 
3.50E-004 
1.ISE-OOS 
1.24E-002 
2.67E-003 
1.17E-004 
3.67E-002 
O.OOE+OOO 

_________ 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/6/09 Declared date = 5/6/09 
Low energy spectrum sensitivity = 30.0% Total counts = 7.492E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.7613 Cd g/cm2 2.0151 FWHM at 122 keY 625 ev 
QFIT 1.20 FWHM at 208 keY 799 eV 
NQFIT = 1. 01 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to l?u-239 Err Err to l?u-241 Err % weight %Err % weight %Err 

Pu-23B 0.000103 6.9 6.9 0.0574 7.6 0.00970 6.93 0.01002 7.16 
pu-239 1. 000000 0.0 0.4 557.6365 0.9 94.23376 0.06 94.19637 0.06 
PU-240 0.058970 1.0 1.0 32.8840 1.3 5.55699 0.96 5.55656 0.96 
Pu-241 0.001793 0.8 0.7 1.0000 0.0 0.16899 0.80 0.20649 0.97 
Pu-242 (New alg. ) 0.1809( 10) 0.03057 ( 10) 0.03055 ( 9) 
Am-241 0.005351 0.5 0.4 2.9840 0.9 0.50427 0.53 0.50726 0.53 

Pu-240 effective (meas. date) 5.633 +/ 1. 04% 
Am-241 separated about 2B.640 +/- 0.171 years ago 
Am/Pu-241 weight ratio = 2.98404 +/- 0.81% 

Messages: 

Lead x-rays detected. 

Notes : 	 * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: 	 Date: 
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**********.****.*************************************.*****.************** 
***** G EN I E QUALITY ASSURANCE *"'Iit** 
************************************************************************** 

Last Results Report 
5/6/09 9:02:02 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNIR0001_DC 
Sample ID: SGS100 
Sample Quantity: 1. OOOOE+OOO 
Sample Date: 4/2/09 3:10:59 PM 
Measurement Date: 5/6/09 8:10:38 AM 
Elapsed Live Time: 48.2 seconds 
Elapsed Real Time: 60.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean + / - Std. Dev. 1 < LU : SD : un : BS > 

Trans Peak 400.6 keV cen 8.0241E+002 0.00 
[0.00+/-0.00] < > 

Trans Peak 400.6 keV FWH 1.4061E+OOO 0.00 
[0.00+/-0.00] > 

Flags Key: 	 LU ~ Lower/Upper Bounds Test (Ab = Above, Be = Below) 
SD Sample Driven N-Sigma Test (In = Investigate, AC Action) 
un User Driven N-Sigma Test (In Investigate, Ac Action) 
BS Measurement Bias Test (In Investigate, Ac ~ Action) 
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************************************************************************** 
G E N I E QUA LIT Y A 5 5 U RAN C E ***** 	 ***** 

************************************************************************** 

Last Results Report 
5/6/09 9:02:07 AM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SG5100 
Sample Quantity: 1.0000E+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 5/6/09 8:08:23 AM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- std. Dev.] < LU : SD : UD : BS > 

5G8-100 Pu-239 Trans Mas 1.0330E+002 1.1103E-001 
[UD: 1.0264E+002+/- 5.929] < > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab Above, Be = Below) 
SD = Sample Driven N-Sigma Test (In Investigate, Ac ~ Action) 
UD ;;; User Driven N·-Sigma Test (In ~ Investigate. Ac ~ Action) 
BS Measurement Bias Test (In = Investigate, Ac = Action) 
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************************************************************************** 
G E N I E QUA LIT Y ASS U RAN C E ***** 	 ***** 

************************************************************************** 

Last Results Report 
5/6/09 9:02:08 AM 

QA File: 	 C:\CANBERRA\NDA2K\QA\CNTROOOl_DC 
Sample ID: 	 SGS100 
Sample Quantity: 1.0000E+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 5/6/09 8:11:39 AM 
Elapsed Live 	Time: 97,7 seconds 
Elapsed Real 	Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : un : BS > 

SGS-IOO 414 keV centroid 8.2856E+002 0.00 
[0.00+/ 0,00] < > 

SGS-100 414 keV FWHM 1.3818E+OOO 0,00 
[0.00+/ 0.00] < > 

SGS-IOO Pu-239 Mass 1.1141E+002 1.9710E-00I 
rL~: 1.1082E+002+/- 3,000] < > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab Above, Be ; Below) 
SD ~ Sample Driven N-Sigma Test (In ; Investigate, Ac Action) 
un ; User Driven N-Sigma Test (In Investigate, Ac Action) 
BS Measurement Bias Test (In ; Investigate, Ac ; Action) 
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1----- ,------------ -------------------------- ------ - --- ---I 
1 NDA 2000 Assay Report 1 
1- ------ ------ .------------ ----- ------ ------ ------ ------ -----1 

************************* Item Information ************************ 

Item ID: LL85238300TRU Count Sequence Number: 386 
Operator: RHWM2\RHWM 
Assay Start: 5/6/2009 10:28:23 AM 
Description 1: LL85238300TRU 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 Gal Carbon st 
Weight: Gross: 89.6 kg Net: 61. 6 kg 
Container: Volume: 208.0 1 Full : 100.0 % 
Density: 0.300 kg /1 

************************ System Configuration *********************** 

counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: Assay 55 Carbon Steel 
Collimator/Geometry Setting: Default o 
Transmission Mode: TWo Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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I -------- ------- -------- ------- -------- ------- ------- ----------1 
1 Segment 1 Results 
1------ ----------------- ------ ----- -- ------- -------- ------- ---I

1 

Segment: 1 Detector: DETOl position: 1 

C:\Canberra\NDA2k\Data\00000386 CNTROOOl DCAT0002_PROCOOAG_ANLZ0003_P001_S00l 


Acquisition Start: 5/6/2009 10:29:33 AM 

Elapsed Live Time: 119.34 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.113 +/ 0.0075 
SE-75 264.66 0.201 +1- 0.0036 
SE-75 279.54 0.206 +/- 0.0040 
SE75 400.66 0.252 +/- 0.0051 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:17:17 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %'Uncert. 

99.94 144 84 1.27 201.65 8.687E-005 12.58 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y Peak Identified by N1D 
M ~ First peak in a multiplet region 
m ~ Other peak in a multiplet region 
F Fitted singlet 
? ~ Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3 : 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.890E-002 +/- 2.1% < 7.506E-006 < 1.332E-OlS 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.369E-002 +/- 2.2% < 8.748E-006 < S.321E-012 
AI-26 < 9.665E-003 +/- 16.2% < 2.510E-006 < 5.084E-007 
K-40 < 4.032E-OOI +/- 5.3% < 1.047E-004 < 6.290B-002 
Co-S7 < 3.233B 002 +/ 3.4% < 8.398E-006 < 3.783B-012 
Co-GO < 4.451E-002 +/- 1.9% < 1.lS6E-005 < 3.904E-Oll 
8e-75 < 2.797E-002 +/- 1. 9% < 7.26SE-006 < 1. 924E-012 
Kr85 < 7.124E+OOO +/- 3.2% < 1.850B-003 < 1.795E ODS 
Sr-90 < 2.238E-002 +/- 2.1% < 5.812E-006 < 1.622E-OlO 
Sb-125 < 4.937E-002 +/- 2.3% < 1. 282E-005 < 4.7S0E-Oll 
Ba-l33 < 2.649E-002 +/ 1. 8% < 6.882E-006 < 1. 047E-OIO 
Cs-l34 < 2.643E·-002 +/ 2.1% < 6.86SE-006 < 2.017E-Oll 
Cs 137 < 2.238E-002 +/ 2.1% < 5.8l2E-006 < 2.SSlE-OlO 
Eli-lS2 < 6.594E-002 +/ 2.6% < 1.7l3E-00S < 3.70GE-OIO 
Eu-154 < 7.117E-002 +/- 3.4% < 1.849E-005 < 2.669E-OIO 
Ho-166m < 2.147E-002 +/- 2.7% < 5.S77B-006 < 1.194B-008 
Bi-207 < 1. 884B-002 +/- 2.1% < 4.893E-006 < 3.429E-OIO 
Pb-2l0 < 2.380E+OO2 +/- 47.S% < 6.1S2E-002 < 3.094E-006 
Ra-226 < S.46SE-002 +/ 2.1% < 1.420E-OOS < S.46SE-008 
Ac 227 < 1.04SE-OOl +/. 8.3% < 2.71SE-00S < 1. 432E-009 
Th-230 < 4.70SE+00I +/- 8.6% < 1.222E-002 < 2.305E-003 
Pa-231 < S.883E-00I +/- 11.2% < 1.S28E-004 < 1.230E-00S 
Th-232 < 4.466E-002 +/- 2.0% < 1.160E-00S < 4.024E-OOI 
U-232 < 4.466E-002 +/- 2.0% < 1.160E-OOS < 2.068E-009 
U-233 < 3.700E+OO2 +/- 2.7% < 9.611E-002 < 3.774E-002 
Pa-234 < 1. 007E-OOl +/ 12.3% < 2.617E-OOS 
Pa-234m < 1. 681E+002 +/- 2.3% < 4.36SE-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 3.079E-002 +/- 2.S% < 7.997E-006 < 1.407E-002 
Np-237 < 4.540E-002 +/- 2.0% < 1. 179E-OOS < 6.356E-00S 
Pu-238 < 3.084E+003 +/- 2.7% < 8.011E-00I < 1. 783E-004 
U-238 < 3.478E+000 +/- 2.4% < 9.033E-004 < I.022E+OOl 
Pu-239 < 3.910E+002 +/ 3.1% < l.OlSE-OOl < 6.216E-003 
Pu-239B < 1.401E+OO3 +/- 5.2% < 3.638E-OOI < 2.227E-002 
U-239 < S.764E+OO2 +/- 59.1% < 1. 497E-OOI 
Pu-240 < 5.390E+002 +/- 4.6% < 1. 400B-OOI < 2.34SE-003 
AJn-24l < 1.993E+OOO +/- 20.4% < 5.176E-004 < 5.739E-007 
AJn-24lB < 2.010E+OO2 +/- 4.9% < S.221E-002 < 5.789B-005 
Pu-241 < 1.122E+004 +/ - 2.8% < 2.913E+OOO < I.079E-004 
Pu-24lB < 3.288E+OO3 +/- 2.S% < 8.S41E-OOI < 3.l63E-00S 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
AJn-243 < 1.284E-OOl +/- 1.9% < 3.33SE-005 < 6.3S6B-007 
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Cm-243 < 1.324E-001 +/ 3.4% < 3.440E-005 < 2.543E-009 
Cm-244 < 3.152E+004 +/ 13.1% < 8.187E+000 < 3.845E-004 
Cm-245 < 1. 846E-001 +/ 7.7% < 4.795E-005 < 1. 061E-006 
Cm-247 < 3.178E-002 +/ 8.6% < 8.255E-006 < 3.401E-004 
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Nuclide Total Activi ty %Error Concentration 
(ucij (uCi/g) 

Cf-249 < 2.410E-002 +/- 3.6% < 6.259E-006 

Cf-251 < 9.463E-002 +/- 5.6% < 2.458E-005 


? Nuclide is part of an undetermined solution 
X Nuclide ected by the interference analysis 
* ;: Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1. 000 sigma 

Page 5 

Mass 
g 

< 
< 

5.831E-009 
5.914E-008 
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1------ --------
I 
1-- ----------

-
Segment 2 Results 

----------
-I 

-----1 

SegmenL 2 Petector: PETOI POSl tion: 2 

6 

C:\Canberra\NDA2k\pata\00000386_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P002_S002 

Acquisition Start: 5/6/2009 10:33:04 AM 
Elapsed Live Time: 119.29 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Pate: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.064 +/ - 0.0058 
SE-75 264.66 0.127 +/ - 0.0024 
SE-75 279.54 0.132 +/- 0.0027 
SE-75 400.66 0.170 +/ 0.0036 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:17:20 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net 
(keV) A

Peak 
rea 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

99.91 
152.76 Y 

341 
165 

115 
74 

1.16 
1. 07 

201.60 
307.20 

1.40BE-004 
1.96SE-004 

7.19 
10.92 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y = Peak Identified by NID 
M -First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 1.3B3E 002 +/ 1. B% < 3.S91E 006 < 6.374E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.S31E-002 +/ 2.0% < 6.S73E-006 < 3.999E-012 
Al-26 < 1.937E-002 +/ lS.S% < S.032E-006 < 1.019E-006 
K-40 < 2.S06E-001 +/ 4.9% < 6.S0BE-00S < 3.909E-002 
Co-S7 < 2.607E-002 +/ 3.S% < 6.771E-006 < 3.0S0E-012 
Co-60 < 2.9SBE-002 +/ 2.S% < 7.6B4E-006 < 2.S9SE-011 
Se-7S < 2.B39E-002 +/ 1. 9% < 7.373E-006 < 1. 9S3E-012 
Kr-BS < S.41SE+000 +/ 3.1% < 1.407E-003 < 1. 36SE-00B 
Sr-90 < 1.7SSE-002 +/ 2.0% < 4.SS7E-006 < 1.272E-010 
Sb-12S < 4.377E-002 +/ 2.1% < 1.137E-00S < 4.211E-011 
Ba-133 < 1.B73E-002 +/ 1.7% < 4.B6SE-006 < 7.39BE-011 
Cs-134 < 1. 604E-002 +/ 2.0% < 4.166E-006 < 1.224E-Oll 
Cs-137 < 1.7SSE-002 +/ 2.0% < 4.SS7E-006 < 2.000E-010 
Eu-1S2 < 4.B6SE-002 +/ 2.S% < 1. 264E-00S < 2.734E-010 
Eu-1S4 < S.SOSE-002 +/ 3.S% < 1.430E-00S < 2.064E-010 
Ho-166m < 2.372E-002 +/ 2.7% < 6.161E-006 < 1.319E-00B 
Bi-207 < 1.7S2E-002 +/ 2.1% < 4.SS0E-006 < 3.1BBE-010 
Pb-210 < 1.946E+000 +/ B1.7% < S.OS4E-004 < 2.S30E-00B 
Ra-226 < 3.797E-002 +/ 2.3% < 9.B62E-006 < 3.797E-00B 
Ac-227 < B.B60E-002 +/ B.3% < 2.301E-00S < 1.214E-009 
Th-230 < B.S94E+000 +/ 2S .1% < 2.232E-003 < 4.211E-004 
Pa-231 < S.044E-001 +/ 11. 2% < 1.310E-004 < 1. OS4E-00S 
Th-232 < 4.200E-002 +/ 2.0% < 1.091E-00S < 3.7B4E-001 
U-232 < 4.200E-002 +/ 2.0% < 1.091E-00S < 1. 94SE-009 
U-233 < 3.129E+002 +/ 2.7% < B.12BE-002 < 3.192E-002 
Pa-234 < 9.943E-002 +/ 12.2% < 2.SB3E-00S 
Pa-234m < 1.466E+002 +/ 2.1% < 3.B07E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 2.90SE-002 +/ 2.S% < 7.S4SE-006 < 1.32BE-002 
Np-237 < 3.696E-002 +/- 2.0% < 9.600E-006 < S.17SE-00S 
Pu-23B 2.024E+004 +/ 11. 4% S.2SBE+000 1.170E-003 
U-23B < 2.127E+000 +/ 2.1% < S.S2SE-004 < 6.2S4E+000 
Pu-239 < 3.301E+002 +/ 3.2% < B.S74E-002 < S.24BE-003 
Pu-239B < B.446E+002 +/ 7.2% < 2.194E-001 < 1.343E-002 
U-239 < 2.602E+000 +/ 9B.9% < 6.7S9E-004 
Pu-240 < 3.736E+002 +/ S.4% < 9.704E-002 < 1.62SE-003 
Am-241 < 1.690E-001 +/ 37.6% < 4.3B9E-00S < 4.B66E-00B 
Am-241B < 1.37BE+002 +/ S.7% < 3.S79E-002 < 3.969E-00S 
Pu-241 < 1.001E+004 +/ 2.9% < 2.600E+000 < 9.630E-00S 
Pu-241B < 3.76BE+003 +/ 2.S% < 9.7B7E-001 < 3.62SE-00S 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 4.S1SE-002 +/- 16.6% < 1.173E-00S < 2.23SE-007 
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Cm-243 < 1.071E-001 +/ 3.4% < 2.783E-005 < 2.057E-009 
Cm-244 < 2.198E+004 +/ 14.1% < 5.709E+000 < 2.682E-004 
Cm-245 < 1.871E-001 +/ 7.7% < 4.860E-005 < 1. 076E-006 
Cm-247 < 2.211E-002 +/ 8.5% < 5.743E-006 < 2.366E-004 
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NID/MDA Report for LL85238300TRU 6/3/2009 1:18:52 

Nuclide Total Activity %Error Concentration 
(uCi) (uCi/g) 

< 1.653E-002 +/- < 4.294E-006 
Cf 251 < 1.019E-001 +/- 5.6% < 2.647E-005 

? = Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ ~ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

PM Page 9 

Mass 
g 

< 
< 

4.001E-009 
6.370E-008 
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---------1 
Segment 3 Results 1

-------------1 
Segment: 3 Detector: DET01 Position: 3 
C:\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/6/2009 10:36:15 AM 
Elapsed Live Time: 119.28 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136. 00 0.000 +/ 0.0000 
SE-75 264.66 0.027 +/ 0.0007 
SE-75 279.54 0.030 +/ 0.0009 
SE-75 400.66 0.046 +/- 0.0014 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:17:37 PM 

Peak Analysis From Channel: 80 to Channel: '8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keY) centroid Efficiency %Uncert. 

99.93 384 184 1.11 201.63 9.457E-005 7.34 
152.90 Y 191 117 1.27 307.48 1.433E-004 11.05 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.084E 002 +/ 1. 8% < S.414E-006 < 9.609E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.8S6E-002 +/ 2.0% < 7.418E-006 < 4.S12E-012 
Al-26 < 2.38SE-002 +/ 18.9% < 6.194E-006 < 1.2S4E-006 
K-40 < 2.299E-001 +/ S.3% < S.970E-00S < 3.S86E-002 
Co-S7 < 3.076E-002 +/ 4.4% < 7.989E-006 < 3.S99E-012 
Co-60 < 1.434E-002 +/ 2.S% < 3.72SE-006 < 1.2S8E-011 
Se-7S < 2.732E-002 +/ 1. 8% < 7.096E-006 < 1.879E-012 
Kr-8S < S.424E+000 +/ 3.1% < 1.409E-003 < 1.367E-008 
Sr-90 < 1.716E-002 +/ 2.1% < 4.4S6E-006 < 1.244E-010 
Sb-12S < 3.390E-002 +/ 1.9% < 8.806E-006 < 3. 261E-011 
Ba-133 < 2.337E-002 +/ 1. 6% < 6.070E-006 < 9.232E-011 
Cs -134 < 1.470E-002 +/ 2.2% < 3.817E-006 < 1.121E-011 
Cs-137 < 1.716E-002 +/ 2.1% < 4.4S6E-006 < 1.9S6E-010 
Eu-1S2 < 4.948E-002 +/ 2.4% < 1.28SE-00S < 2.781E-010 
Eu-1S4 < 6.6S2E-002 +/ 4.3% < 1.728E-00S < 2.49SE-010 
Ho-166m < 2.386E-002 +/ 3.0% < 6.198E-006 < 1.327E-008 
Bi-207 < 1.470E-002 +/ 2.1% < 3.819E-006 < 2.676E-010 
Pb-210 < 2.943E+000 +/ 2S9.0% < 7.64SE-004 < 3.827E-008 
Ra-226 < 4.033E-002 +/ 2.4% < 1.048E-00S < 4.033E-008 
Ac-227 < 9.600E-002 +/ 8.3% < 2.493E-00S < 1. 31SE- 009 
Th-230 < 1.349E+001 +/ 83.2% < 3.S03E-003 < 6.608E-004 
Pa-231 < 4.8S8E-001 +/ 11.2% < 1.262E-004 < 1.01SE-00S 
Th-232 < 4.012E-002 +/ 2.0% < 1.042E-00S < 3.61SE-001 
U-232 < 4.012E-002 +/ 2.0% < 1. 042E-00S < 1. 8S8E-009 
U-233 < 3.270E+002 +/ 3.0% < 8.492E-002 < 3.33SE-002 
Pa-234 < 9.724E-002 +/ 12.2% < 2.S26E-00S 
Pa-234m < 1.28SE+002 +/ 2.1% < 3.336E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 3.11SE-002 +/ 2.9% < 8.091E-006 < 1.424E-002 
Np-237 < 4.243E-002 +/- 1. 9% < 1.102E-00S < S.940E-00S 
Pu-238 3.196E+004 +/ 11. S% 8.302E+000 1. 848E-003 
U-238 < 2.321E+000 +/ 2.2% < 6.028E-004 < 6.823E+000 
Pu-239 < 4.002E+002 +/ 3.4% < 1.039E-001 < 6.362E-003 
Pu-239B < 1.118E+003 +/ 16.S% < 2.90SE-001 < 1.778E-002 
U-239 < 4.737E+000 +/ 308.4% < 1.230E-003 
Pu-240 < 4.200E+002 +/ 12.0% < 1.09lE-001 < 1. 827E-003 
Am-241 < 2.932E-001 +/ 126.9% < 7.616E-00S < 8.44SE-008 
Am-241B < 1.664E+002 +/ 12.9% < 4.321E-002 < 4.791E-00S 
Pu-241 < 1.163E+004 +/ 3.2% < 3.020E+000 < 1.118E-004 
Pu-241B < 3.317E+003 +/ 2.6% < 8.617E-001 < 3.191E-00S 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 6.477E-002 +/- S7.7% < 1.682E-00S < 3.206E-007 
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Cm-243 < 1.233E-001 +/ 3.3% < 3.202E-005 < 2.367E-009 
Cm-244 < 1.870E+OO4 +/ 14.1% < 4.856E+OOO < 2.281E-004 
Cm-24S < 1.772E-001 +/ 7.8% < 4.602E-005 < 1.019E-006 
Cm-247 < 1.76SE-002 +/ 8.5% < 4.585E-006 < 1. 889E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf~249 
Cf-251 

< 
< 

1.723E-002 +/
1.084E-001 +/

3. 
5.S% 

< 
< 

4.474E-006 
2.815E-005 

< 
< 

4.169E-009 
6.775E-OOS 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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1------------- -------- ------- -------- -------- ------- -------- ---I 
1 Segment 4 Results 1

1------ -------- -------- -------- -------- -------- --------- -------- 1 

Segment: 4 Detector: DETOI position: 4 
C:\Canberra\NDA2k\Data\00000386_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/6/2009 10:39:27 AM 

Elapsed Live Time: 119.20 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

calibration Description: 55 Gal Carbon Steel 1. 7S" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-7S 136.00 0.069 +/- 0.0060 
SE-7S 264.66 0.140 +/- 0.0026 
SE-75 279.54 0.147 +/ - 0.0030 
SE-75 400.66 0.194 +/ - 0.0040 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:17:41 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 485 171 1.20 121. 06 2.887E-006 6.07 
100.04 140 346 0.94 201. 86 9.4S3E-00S 20.87 
37S.13 79 28 1.16 751. 56 1. 881E-004 15.19 
413.64 50 26 1.17 828.53 1.724E-004 21.17 

Reference Peak correction factor (from 2234.4 keV peak) is 1. 00 +/ 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted= 
Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2.116E-002 +/ 1. 8% < 5.495E-006 < 9.7S3E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.S7lE-002 +/ 2.0% < 6.679E-006 < 4.063E-012 
Al-26 < 2.S48E-002 +/ 14.5% < 6.6l7E-006 < 1. 340E-006 
K-40 < 2.0l3E-OOl +/ 4.8% < S.227E-00S < 3.l40E-002 
Co-57 < 3.79lE 002 +/ 3.3% < 9.847E-006 < 4.436E-012 
Co-60 < 1. 6l0E-002 +/ 1.7% < 4.lS3E-006 < 1. 412E-01l 
Se-75 < 2.856E-002 +/ 1. 7% < 7.4l8E-006 < 1. 96SE-012 
Kr-8S < 4.74SE+OOO +/ 3.0% < 1. 232E-003 < l.l96E-OOS 
Sr-90 < 1.927E-002 +/ 1.9% < S.005E-006 < 1.397E-OIO 
Sb-125 < 4.220E-002 +/ 2.1% < 1.096E-005 < 4.059E-Oll 
Ba-133 < 2.6l9E-002 +/ 1.7% < 6.80lE-006 < 1.034E-OlO 
Cs 134 < 1.5SlE-002 +/ 1.9% < 4.030E-006 < 1.184E-Oll 
Cs 137 < 1. 927E-002 +/ 1.9% < 5.00SE-006 < 2.l97E-010 
Eu-152 < 4.36SE-002 +/ 1. 8% < 1.134E-OOS < 2.4S3E-OI0 
Eu-154 < 7.342E-002 +/ 2.2% < 1. 907E- OOS < 2. 753E-OIO 
Ho-166m < 2.074E-002 +/ 2.2% < S.387E-006 < 1.lS3E-00a 
Bi-207 < 1.9SSE-002 +/ 2.0% < S.079E-006 < 3.S59E-OI0 
Pb-210 < 6.300E+002 +/ 37.2% < 1.636E-00I < S.191E-006 
Ra-226 < 3.522E-002 +/ 2.2% < 9.l49E-006 < 3.S22E-OOa 
Ac-227 < 1.lS2E-00l +/ S.3% < 2.992E-005 < 1.S78E-009 
Th-230 < 4.649E+OOI +/ 8.5% < 1.207E-002 < 2.278E-003 
Pa-231 < 6.372E-OOI +/ 11. 2% < 1. 655E-004 < 1. 332E-OOS 
Th-232 < 4.S59E-002 +/ 1. 9% < 1.184E-005 < 4.l08E-OOl 
U-232 < 4.S59E-002 +/ 1. 9% < 1.l84E-OOS < 2.111E-009 
U-233 < 3.679E+002 +/ 2.6% < 9.S57E-002 < 3.7S3E-002 
Pa-234 < 1.166E 001 +/ 12.2% < 3.028E-005 
Pa-234m < 1.658E+002 +/ 2.1% < 4.307E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.439E-002 +/ 2.4% < a.933E-006 < 1. 572E-002 
Np-237 < 4.866E-002 +/ 1. 9% < 1. 264E-005 < 6.812E-005 
Pu-238 < 2.770E+003 +/ 2.5% < 7.l9SE-OOl < 1.601E-004 
U-238 < 2.463E+OOO +/ 2.2% < 6.398E-004 < 7.242E+OOO 
Pu-239 < S.349E+002 +/ 3.0% < 1.389E-OOl < a.SOSE-003 
Pu-239B < 1.749E+003 +/ 5.2% < 4.544E-OOI < 2.781E-002 
U-239 < 2.5l9E+003 +/ 46.3% < 6.544E-OOI 
Pu-240 < 9.275E+002 +/- 4.6% < 2.409E-00I < 4.035E-003 
Am-241 1. OS4E+002 +/ 17.0% 2.738E-002 3.036E-005 
Am-241B < 3.573E+002 +/ 4.8% < 9.281E-002 < 1.029E-004 
Pu-241 < 1.26lE+004 +/ 2.7" < 3.27SE+000 < 1. 213E- 004 
Pu-241B < 4.408E+003 +/ 2.4% < 1.14SE+OOO < 4.241E-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.288E-OOI +/- 1. 8% < 3.344E-005 < 6.373E-007 
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Cm-243 < 1. 328E-001 +/ 3.3% < 3.449E-005 < 2.550E-009 
Cm-244 < 1.642E+OO4 +/ 14.1% < 4.265E+OOO < 2.003E-004 
Cm-245 < 1.762E-OOI +/ 7.6% < 4.629E-005 < 1. 025E-006 
Cm-247 < 2.601E-002 +/ 8.5% < 7.276E-006 < 2.998E-004 
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Nuclide Total Activity 
(uCi) 

'tError concentration 
(uCi/g) 

Mass 
9 

Cf -249 
Cf-251 

< 
< 

2.4I2E-002 
1.10SE-OOl 

+/
+/

3.5% 
5.6% 

< 
< 

6.26SE-006 
2.879E-OOS 

< 
<: 

5.837E-009 
6.92BE-OOB 

? ; Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis
* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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1-- ------ ------ ------ ---I 
1 Segment 5 Results 
1--- ------ ------ ------ ------ -1, 

Segment: 5 Detector: DET01 position: 5 
C:\Canberra\NPA2k\Data\00000386_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/6/2009 10:42:38 AM 
Elapsed Live Time: 119.00 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1. 75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.101 +/- 0.0072 
SE-75 264.66 0.180 +/- 0.0033 
SE-75 279.54 0.191 +/- 0.0038 
SE-75 400.66 0.238 +/ - 0.0048 

Errors quoted at l.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:17:44 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.63 Y 1553 318 1.12 121.10 6.066E-005 3.22 
M 99.19 Y 473 512 1.69 200.16 1. 544E -004 5.03 2.21 
m 103.33 Y 320 743 1.69 208.43 1. 628E-004 6.72 
M 125.22 Y 42 192 0.88 252.17 1. 994E- 004 28.77 2.30 
m 129.35 Y 131 273 0.88 260.43 2.049E-004 13 .42 

208.21 Y 76 226 1.52 418.01 2.564E-004 32.12 
332.90 Y 67 92 1.47 667.18 2.229E-004 25.05 
344.86 93 59 1.52 691.07 2.181E-004 16.08 

M 375.12 Y 268 46 1.27 751. 55 2.061E-004 6.07 0.63 
m 380.09 51 49 1.27 761.48 2.042E-004 15.98 
m 382.69 47 48 1. 27 766.67 2.032E-004 16.87 

393.04 86 31 1. 29 787.34 1.993E-004 14.78 
413.75 Y 287 19 1. 22 828.74 1. 920E-004 6.45 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y = Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 9,72E-001 +- 9.54E-002 6.57E-002 +- 4.82E-003 

Beta: 4.26E+OO2 +- 2,86E+OO1 Alpha: 1.00E+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 3 


Energy Mass (g) 

129,30 3.64E-002 +- 5,08E-003 
375.05 2.99E-001 +- 1.90E-002 
413.71 3.66E-OOI +- 2,48E-002 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %-Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 1. 821E-002 +/ - 1. 8% < 4.73GE-006 016 
Pulser < Q.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 2.0l6E-002 +/ - 2,0% < 5.236E-006 < 3.l85E-OI2 
Al-26 < 1.976E-002 +/- 14.7% < 5.134E-006 < I,040E-006 
K-40 < 2.452E-001 +/- 4.9% < 6.36SE-00S < 3,S24E-002 
Co-57 < 4.654E-002 +/- 3,6% < 1. 209E-005 < S.44SE-012 
Co-GO < 2.700E-002 +/- 2.5% < 7.013E-006 < 2.368E,,011 
Se-75 < 4.552E-002 +/- 1. 9% < 1.182E-005 < 3.132E-OI2 
Kr-8S < 4.786E+OOO +/- 3.1%- < 1.243E-003 < 1. 206E-OOS 
Sr-90 < 3,275E-002 +/ 1. 9% < 8.S07E-006 < 2,375E-010 
Sb-125 < S,298E-002 +/ - 2.1% < 1. 376E-OOS < 5.096E-Oll 
Ba-133 < 3.S01E-002 +/- 1.7% < 9.093E-006 < 1.383E-010 
Cs-134 < 2.033E-002 +/- 2,0% < 5.281E-006 < 1.5S1E-011 
Cs-137 < 3,27SE-002 +/- 1.9% < B.507E-006 < 3.734E-OIO 
Eu-IS2 < 9.280E-002 +/- 1.7%- < 2.410E-OOS < 5.2ISE-010 
Eu-IS4 < 5,7S6E-002 +/- 2.2% < 1.495E-OOS < 2.159E-010 
Ho-166m < 3.049E-002 +/ - 2.2% < 7.92IE-006 < 1.695E-00B 
Bi-207 < 1. 912E-002 +/ - 2.0% < 4. 96GE-006 < 3.479E-010 
Pb-210 < 3.828E+OOO +/ - 36.7% < 9.943E-004 < 4.977E-008 
Ra-226 < 4.338E-002 +/- 2.3% < 1.127E-00S < 4.338E-OOS 
Ac-227 < 1. S21E-OOI +/- 8.3% < 3.950E-00S < 2.083E 009 
Th-230 < 1,752E+OO1 +/ 13,l'l; < 4.SS0E-003 < 8.584E-004 
Pa-231 < 8,785E-001 +/- 11.2% < 2.282E-004 < 1.83GE-OOS 
Th-232 < 5.390E-002 +/ 2.2% < 1.400E-OOS < 4.856E-00I 
U-232 < 5.390E-002 +/ - 2.2% < 1.400E-005 < 2.495E-009 
U-233 < 4.962E+002 +/ - 2.7% < 1.289E-OOI < S.061E-002 
Pa-234 < 1.080E-OOI +/ - 12.2% < 2.S04E-005 
Pa-234m < 3.213E+OO1 +/- 2.1% < 8.347E-003 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 5,036E-002 +/ 2.5% < 1.30SE-OOS < 2,302E-002 
Np-237 < 6.S27E-002 +/ 1.9% < 1.69SE-OOS < 9.138E-OOS 
Pu-238 < 3.548E+003 +/ - 2.6% < 9.215E-OOI < 2.05IE-004 
U-238 < 2.S16E+00O +/- 2.1% < 6.S34E-004 < 7.396E+OOO 
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Pu-239 
Pu-239B < 

6.113E+004 
1.512E+003 

+/
+/

9.8% 
5.7% < 

1.588E+001 
3.927E-001 < 

9.720E-001 
2.403E-002 

U-239 < 6.337E+00O +/ 45.9% < 1.646E-003 
X Pu-240 

Arn-241 1.610E+001 +/ 16.0% 4.181E-003 4.636E-006 
Am-241B 2.679E+003 +/ 6.0% 6.957E-001 7.714E-004 
Pu-241 < 1. 743E+004 +/ 2.8% < 4.527E+000 < 1. 677E-004 
Pu-241B 1.284E+004 +/ 32.2% 3.334E+000 1. 235E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn-243 < 9.448E-002 +/ 8.4% < 2.454E-005 < 4.677E-007 
Cm-243 < 1. 851E-001 +/ 3.3% < 4.808E-005 < 3.554E-009 
Cm-244 < 1. 969E+004 +/ 14.1% < S .114E+000 < 2.402E-004 
Cm-24S < 3.165E-001 +/ 7.7% < 8.220E-OOS < 1. 820E-006 
Crn-247 < 2.624E-002 +/ 8.5% < 6.816E-006 < 2.808E-004 
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Nuclide Total Activity 
(uei) 

%Error concentration 
(uei/g) 

Mass 
g 

ef-249 
ef-251 

< 
< 

2.812E-002 +/
1.740E-00I +/

3.5% 
5.6% 

< 
< 

7.304E-006 
4.520E-005 

< 
< 

6.805E-009 
1. 088E-007 

? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis
* Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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1--- ----------------- ----------- ----- ----- ----- ----- ----- -------1 
1 Segment 6 Results 1 

1----- ----------------- ----- ---- ----------------------------- -----1 

Segment, 6 Detector, DETO 1 Posi tion, 6 
C,\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start; 5/6/2009 10,45,49 AM 

Elapsed Live Time, 118.74 sec Elapsed Real Time, 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description; 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

--..- 
SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.014 +/ - 0.0004 
SE-75 279.54 0.016 +/- 0.0006 
SE-75 400.66 0.027 +/- 0.0010 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1,17:47 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 1D Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.60 y 2731 462 1.13 121. 03 7.020E-007 2.48 
M 98.99 Y 678 758 1.46 199.76 3.932E-OOS 12.07 2.17 
m 103.31 Y 604 707 1.47 208.39 4.645E-005 11.66 
M 125.50 Y 151 364 1. 03 252.74 7.916E-00S 19.79 1.02 
m 129.39 Y 320 391 1. 03 260.51 8.362E-00S 17.61 
M 203.74 Y 68 295 1.02 409.08 1.504E-004 19.74 1.33 
m 208.04 Y 234 268 1. 03 417.67 1. 506E-004 8.75 
M 332.81 Y 171 146 1. 31 667.00 1.262E-004 27.23 0.72 
m 335.81 Y 69 139 1. 31 673.00 1. 256E-004 30.49 

345.14 158 105 1. 23 691.63 1.236E-004 12.33 
M 375.14 Y 520 86 1. 33 751.58 1.176E-004 4.61 1. 95 
m 380.04 102 66 1. 33 761.37 1.167E-004 10.47 
m 382.76 126 48 1.33 766.81 1.162E-004 9.06 

392.94 196 56 1.42 787.15 1. 143E-004 9.36 
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Energy 
(keV) 

ID Net 
Area 

Peak Continuum 
Counts 

FWHM 
(keV) 

peak 
centroid 

Peak 
Efficiency 

Net Area Fit 
%Uncert. 

413.81 
451. 37 
662.59 
722.18 

Y 

Y 
Y 

557 
89 
40 
32 

37 
10 

7 
6 

1.31 
1. 65 
1. 77 
1.20 

828.85 
903.92 

1325.99 
1445.06 

1.111E-004 
1. 065E·· 004 
9.030E-005 
8.720E-OOS 

4.70 
12.05 
18.72 
20.89 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 01 +/ - 0.01 

y = Peak Identified by NID 
M -First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 3.32E+000 +- 4.45E-OOI 6.00E-001 +- 2.58E-002 

Beta: 4.34E+002 +- 4.70E+00I Alpha: 1. OOE+OOO + O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 2.17E-OOI +- 4.20E-002 
203.55 2.86E-001 +- 5.72E-002 
375.05 1.02E+OOO +- 5.13E-002 
413.71 1. 22E+OOO +- 6.37E-002 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uci) (uCi/g) g 

n on Fe < 1. 409E-002 +/- 1. 9% < 3.660E 006 < 6.496E-016 
Pu]ser < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO 
Na-22 < 1. 2 93E- 002 +1- 1.9% < 3.359E-006 < 2.043E-012 
Al-26 < 2.505E-002 +/- 19 .8% < 6.506E-006 < 1.31SE-006 
K-40 < 2. OnE-DOl +1- 5.3% < 5.380E-005 < 3.231E-002 
Co-57 < 5.742E-002 +1 4.6% < 1.491E-005 < 6.71BE-012 
Co-60 < 2.216E-002 +/- 2.5% < 5.755E-006 < 1. 943E-Oll 
Se-75 < 4.967E-002 +1- 2.3% < 1. 290E-005 < 3.417E-012 
Kr-85 < 5.079E+00O +/- 3.2% < 1.319E-003 < 1.280E-008 
Sr-90 < 4.676E·"OO2 +/- 2.6% < 1. 214E-OOS < 3.390E-010 
Sb-125 < 6.799E-002 +/- 2.1% < 1.766E-005 < 6. 541E- all 
Ba-l33 < 4.402E-002 +1- 1.8% < 1.143E- 005 < 1.739E-OI0 
Cs-134 < 1.231E-002 +/ 2.0% < 3.19SE-006 < 9.396E-012 

X Cs 137 
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Eu-lS2 < 7.97SE-002 +/ 2.3% < 2.071E-005 < 4.482E-OI0 
Eu-lS4 < 2.09SE-002 +/ 1.9% < S.440E-006 < 7.8SSE-Oll 
Ho-166m < 2.379E-002 +/ 2.4% < 6.178E-00G < 1.323E-008 
8i-207 < 1.443E 002 +/ 1. 9% < 3.747E-006 < 2.626E-OIO 
Pb-2l0 < S.BlOE+003 +/ 309.7% < 1.S09E+OOO < 7.S53E-OOS 
Ra-226 < 4.444E-002 +/ 2.7% < l.l54E-OOS < 4.444E-008 
Ac-227 < 1.662E-00I +/ 8.5% < 4.316E-OOS < 2.27GE-009 
Th-230 < 7.0l7E+00l +/ 9.0% < 1.822E-OQ2 < 3.438E-003 
Pa-231 < 1.017E+000 +/ 11. 3% < 2.641E-004 < 2.125E-OOS 
Th-232 < 4.574E-002 +/ 2.4% < 1.188E-OOS < 4.12IE-00l 
U-232 < 4.B34E-002 +/ 2.6% < 1.256E-OOS < 2.238E-009 
U-233 < S.140E+OO2 +/ 4.0% < 1.33SE-00l < S.243E-002 
Pa-234 < 7.124E-002 +/ 12.2% < 1. 850E-OOS 
Pa-234m < 1.091E+OO2 +/ - 2.1% < 2.833E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 5.048E-002 +/ 4.0% < 1.31lE-005 < 2.307E-002 
Np-237 < 7.662E-002 +/ 2.2% < 1. 990E- 005 < 1.073E-004 
Pu-238 < 3.777E+OO3 +/ 4.2% < 9.810E-OOI < 2.183E-004 
U-238 < 1. 780E+00O +/ 2.1% < 4.622E-004 < S.232E+OOO 
Pu-239 2.090E+00S +/ 13.4% S.429E+OOI 3.323E+00O 
Pu-2398 < 2.9S7E+003 +/ 18. B% < 7.681E-001 < 4.702E-002 
U-239 < 3.656E+OO4 +/ 368.5% < 9.496E+OOO 

X pu-240 
Am-241 3.131E+004 +1 14.4% B . 131E+OOO 9.016E-003 
Am-241B 1.630E+OO4 +/ 15.0% 4.234E+OOO 4.694E-003 
Pu-241 < 1.806E+OO4 +/ 4.2% < 4.690E+OOO < 1. 737E-004 
Pu-2418 6.749E+OO4 +1 9.4% 1.7S3E+OO1 6.493E-004 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 867E-OOI +/ 2.2% < 4.848E-OOS < 9.240E-OO? 
Cm-243 < 1. 92SE- 001 +1 3.5% < S.OOlE-OOS < 3.697E-009 
em-244 < 2.1S3E+OO4 +/ 14.1% < 5. S92E+OOO < 2.62GE-004 
Cm-245 < 2.940E-OOI +1 8.4% < 7.63SE-OOS < 1. 690E-006 
Cm-247 < 2.905E-002 +/ 8.5% < 7.545E-006 < 3.108E-004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-2S1 

< 
< 

2.8S6E-002 
1.619E-00I 

+/
+/

3.S% 
6.S% 

< 
< 

7.417E-006 
4.20SE-OOS 

< 
< 

6. 91lE-009 
1.012E-007 

7 
X 
* 
< 

@ 

Nuclide is part of an undetermined solution 
Nuclide rejected by the interference analysis 
Nuclide was manually edited 
MDA 

Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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1---- ------ ------ ------ --------------------------- - ---- -----1 

Segment 7 Results 1 

1--- ------------ -------------------- ------ ------------------1 
Segment: 7 Detector: DETOI Position: 7 

C:\Canberra\NDA2k\Data\00000386_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 


Acquisition Start: 5/6/2009 10:49:00 AM 

Elapsed Live Time: 118.64 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel!. 75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/ 0.0005 
SE-75 264.66 0.031 +/ - 0.0007 
SE-75 279.54 0.035 +/ 0.0010 
SE-75 400.66 0.052 +/- 0.0015 

Errors quoted at 1.000 sigma 

*********************** Peak AnalysiS Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:17:50 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.61 Y 4821 603 1. 06 121. 06 1. 299E-006 1. 95 
M 99.02 Y 772 788 1.46 199.82 4.043E-OOS 9.73 3.22 
m 103.13 Y 772 677 1.47 208.03 4.692E-005 9.28 
M 125.41 Y 231 435 1.06 252.56 7.895E-005 8.92 1.68 
m 129.43 Y 302 422 1.07 260.59 8.358E-005 7.44 
M 203.74 Y 107 252 1.06 409.08 1.760E-004 27.39 1.14 
m 207.99 Y 250 286 1.06 417.59 1.762E-004 24.72 

311. 89 Y 34 169 1. 33 625.18 1.468E-004 61.95 
332.74 Y 123 209 1.40 666.86 1.391E-004 20.01 
344.98 147 138 1.27 691.32 1.349E-004 14.55 
368.31 Y 81 139 0.66 737.94 1. 274E-004 25.33 

M 375.09 Y 665 111 1.29 751. 49 1.254E-004 302.63 5.70 
m 380.27 133 129 1. 30 761.83 1.239E-004 275.21 
m 382.79 139 116 1.30 766.87 1.232E-004 272.82 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency tUncert. 

392.95 216 67 1. 59 787.17 1. 204E-004 9.09 
413.84 Y 580 54 1. 32 828.91 1.l55E-004 4.76 
4S1. 56 89 20 1.19 904.30 1.084E-004 13.08 
662.57 Y 63 10 1.55 1325.95 8.777E-005 15.08 
722.16 Y 27 3 1.51 1445.08 a.501E-00S 21. 78 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M : First peak in a multiplet region 
m : Other peak in a multiplet region 

F Fitted singlet 

? Adjacent peak noted 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.78E+000 +- 2.S6E-OOI 3.17E-00I + 2.06E-002 

Beta: 3.41E+002 +- 2.30E+OOI Alpha: 1. OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 2.0SE-00I +- 2.22E-002 
203.55 3.83E-OOl +- 1. 05E-GOI 
375.05 1. 22E+OOO +- 3.70E+00O 
413.71 1.23E+000 +- 6.42E-002 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity 
(uCi) 

~Error Concentration 
(uCi/g) 

Mass 
g 

X 

X 

n on 
Pulser 
Na-22 
Al-26 
K-40 
Co-57 
Co-60 
Se-75 
Kr-S5 
Sr-90 
Sb-12S 
Ba-l33 
Cs -134 
Cs-137 
Eu-1S2 
Eu-154 
Ho-166m 
Bi-20? 
Pb-2l0 
Ra-226 
Ac-227 
Th-230 
Pa-231 
Th-232 
U-232 
U-233 
Pa-234 
pa-234m 
U-234 
U-235 
Np-237 
Pu-238 
U-238 
Pu-239 
Pu-239B 
U-239 
Pu-240 
Am-241 
Arn-241B 
Pu-241 
Pu-241B 
Pu-242 
Am-243 
Cm-243 
Cm-244 
Cm-245 
Cm-247 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

< 

< 
< 
< 
< 
< 
< 

1. 420E-002 
O.OOOE+OOO 
1.686E-Q02 
2.084E-002 
2.745E-OOI 
6.168E-002 
1. 390E-D02 
S .13SE-002 
4.S36E+OOO 
5.945E-002 
S.2G8E-002 
5.517E-002 
1. 857E- 002 

6.962E-002 
4.81SE-002 
1. 629E-002 
1.56SE-002 
1. 479E+OO3 
3.743E-002 
1. B7E-00I 
7.188E+OOl 
1. 049E+000 
S.184E-002 
5.184E-002 
5.677E+OO2 
1. 039E-OOl 
1.231E+002 
O.OOOE+OOO 
5.230E-002 
1. 3S4E-OOI 
3.78SE+003 
2.89SE+OOO 
1.746E+005 
3.062E+OO3 
6.804E+OO3 

4.129E+004 
1.993E+004 
1. 92SE+004 
6.163E+004 
O.OOOE+OOO 
2.052E-001 
2.1161'-001 
2.753E+004 
3.227E-OOl 
3.934E-002 

+/
+/
+/
+/
+/
+/ 
+/
+/
+/
+/
+/
+/
+/

+/
+/
+/
+/
+/
+/
+/
+/
+/ 
+/
+/
+/
+/
+/
+/
+/
+/
+/
+/ 
+/
+/
+/

+/
+/
+/ 
+/
+/
+/ 
+/
+/
+/
+/

1.8~ 

O.O~ 

2.0% 
15.5% 

5.0% 
3.6~ 
2.6% 
1.9% 
3.1% 
2.1% 
2.1% 
1.7% 
1. 8% 

3.7% 
2.2% 
2.2% 
1.9% 

70.4% 
2.3!i 
S.3% 
8.6% 

11.2% 
2.2% 
2.2% 
2.9% 

12.2% 
2.1% 
O. O~ 
2.6% 

62.0% 
2.8% 
2.2% 
9.2% 
6.1% 

85.6% 

12.7% 
9.3% 
3.0% 

24.9% 
0.0% 
1.9% 
3.4% 

14.2% 
7.7% 
8.5% 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

< 

< 
< 
< 
< 
< 
< 

3.689E-006 
O.OOOE+OOO 
4.3S0E-006 
5.413E-006 
7.129E-OOS 
L602E-OOS 
3.610E-OOG 
1.334E-OOS 
1.256E-003 
1. S44E-005 
2.14SE-005 
1. 433E-005 
4.622E-006 

1. 80SE-005 
1.251E-005 
4.232E-006 
4.064E-006 
3.841E-OOl 
9.723E-006 
4. SIlE-OOS 
1.867E-002 
2.724E-004 
1. 347E-005 
1. 347E-005 
1.475E-OOl 
2.698E-005 
3.197E-002 
O.OOOE+OOO 
1.3S8E-005 
3.S17E-00S 
9.832E-001 
7.S20E-004 
4.534E+001 
7.954E-001 
1. 767E+00O 

1. 072E+001 
S.177E+OOO 
4.999E+OOO 
1.601E+001 
O.OOOE+OOO 
5.329E-005 
5.497E-005 
7.152E+00O 
8.382E-005 
1. 022E-005 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

< 

< 

< 
< 
< 
< 
< 
< 

6.547E-016 

2.664E-012 
1. 096E-006 
4.282E-002 
7.216E-OI2 
1.2l9E-Oll 
3.533E-012 
1.219E-008 
4.310E-010 
7.954E-Oll 
2.179E-010 
1.417E-011 

3.913E-OIO 
1. 806E-010 
9.060E-009 
2.848E-OIO 
1. 922E-OOS 
3.743E-008 
2.380E-009 
3.522E-003 
2.192E-005 
4.671E-001 
2.400E-009 
S.791E-002 

0.0001'+000 
2. 390E- 002 
1.896E-004 
2.188E-004 
B.512E+OOO 
2.776E+OOO 
4.869E-002 

1.189E-002 
5.740E-003 
1.8521'-004 
5.92 9E-004 
O.OOOE+OOO 
1. 016E-006 
4.063E-009 
3.359E-004 
1. 8S6E-006 
4.210E-004 
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Nuclide Total Activity 
(uCi) 

%Error concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

3.964E-002 
1.776E-00l 

+1
+1

3.5% 
5.7% 

< 
< 

1.030E-005 
4.613E-005 

< 
< 

9.592E-009 
1.110E-007 

? ; Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• ; Nuclide was manually edited 
< ; MDA 

@ ; Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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1-- ------- ------ ------- ------ ------- ------ ------- ------- -----
1 Segment 8 Results 
1------------ -------------- ------- -------------- --------------------; 
Segment: 8 Detector: DET01 position: 8 

C;\Canberra\NDA2k\Data\00000386_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_POOB_SOOB 


Acquisition Start: 5/6/2009 10:52:12 AM 

Elapsed Live Time; I1B.80 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description; 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.167 +/- 0.0094 
SE-75 264.66 0.282 +/- 0.0051 
SE--75 279.54 0.286 +/- 0.0055 
SE-75 400.66 0.354 +/ 0.0069 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:17;54 PM 
Peak Analysis From Channe 1 : 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency ~Uncert. 

59.62 y 3999 521 1.11 121.09 6.786E-005 2.09 
M 99.01 Y 666 684 1.45 199.80 1.841E-004 12.41 1. 85 
m 103.20 y 619 645 1.46 208.17 1.940E-004 11.62 
M 125.43 Y 138 368 0.94 252.58 2.356E-004 12.02 1.22 
m 129.39 Y 242 308 0.94 260.51 2.412E-004 8.74 

146.65 Y 43 312 0.50 295.00 2.635E-004 60.74 
M 203.58 Y 70 165 1. 02 408.76 2.934E-004 17.89 2.14 
m 208.09 Y 168 212 1. 03 417.76 2.935E-004 10.05 
M 332.75 Y 122 78 1.26 666.88 2.S12E-004 10.02 0.91 
m 335.47 Y 79 105 1.27 672.31 2.500E-004 13.51 

345.14 131 84 0.99 691. 64 2.458E-004 13.69 
M 375.09 Y 387 53 1.28 751.48 2.331E-004 11.74 1.12 
m 380.34 79 47 1. 28 761.97 2.309E-004 16.19 
m 382.85 83 44 1.29 766.98 2.299E-004 15.41 
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Energy 
(keV) 

ID Net Peak 
Area 

Continuum 
Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

393.01 
413.80 
451.43 
662.27 

Y 

Y 

128 
395 

39 
27 

38 
40 
22 

9 

1.49 
1.27 
0.77 
1. 21 

787.29 
828.84 
904.04 

1325.36 

2.257E-004 
2.173E-004 
2.031E-004 
1. 484E-004 

11.55 
5.72 

23.83 
25.B4 

Reference Peak correction factor (from 2234.4 keY peak) is 1. 01 +/- 0.01 

y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet~ 

? Adjacent peak noted 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 1.11E+000 +- 1.02E-00I 7.92E-002 +- 5.20E-003 

Beta: 3.86E+002 +- 2.09E+001 Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 5.69E-002 +- 5.45E-003 
203.55 1. 50E-00I +- 2.70E-002 
375.05 3.83E-001 +- 4.55E-002 
413.71 4.44E-OOI +- 2.68E-002 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on < 2.641E 002 +/- 1. 8%- < 6.86IE-006 < 1.218E-OIS 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.442E-002 +/- 1. 9% < 6.343E-006 <: 3.858E-012 
Al-26 < 1.487E-002 +/- 18.8% < 3.863E-006 < 7.B24E-007 
K-40 < 2.413E-00I +/- 5.3% < 6.268E-005 < 3.765E-002 
Co-57 <: S.388E-002 +/- 4.5% <: 1.399E-005 < 6.304E-012 
Co-60 < 3.360E-002 +/- 1. 7% < 8.727E-006 <: 2.947E-Oll 
Se-75 < 5.l00E-002 +/- 1.8% < 1. 325E-005 < 3.509E-OI2 
Kr-85 < 5.303E+OOO +/- 3.0% < 1. 377E-003 < 1.336E-OOa 
Sr-90 4.814E-002 +/- 25.9% 1. 2S0E-005 3.490E-OIO 
Sb-12S < 6.005E-002 +/- 1.9% < 1. 560E-005 < 5.777E-Oll 
Ba-l33 <: 3.840E-002 +/- 1.6% < 9.975E-006 < 1. S17E 010 
Cs-134 < 1.444E-002 +/- 1.8% < 3.752E-006 < 1.l02E-Oll 

? Cs-137 4.8HE-002 +/- 25.9% 1.250E-OOS S.488E-01O 
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Eu-152 < 6.773E-002 +/ 3.8% < 1.759E-00S < 3.807E-OI0 
Eu-154 < 6.973E-002. +/ 2.1% < 1.8IlE-005 < 2.61SE-OI0 
Ho-166m <; 2. .159E-002 +/ 2.3% < S.608E-006 <; 1.200E-008 
Bi-207 < 1.391E-002 +/ 2.1% < 3.613E-006 <; 2.532E-OI0 
Pb-2l0 <; 6.112E+00O +/ 259.0% < 1. 588E-003 <; 7.946E-008 
Ra-226 < 3.153E-002 +/ 2.4% < 8.189E-006 < 3.153E-008 
Ac-227 < 1.742E-001 +/. 8.H < 4.S2SE-005 < 2.387E-009 
Th-230 < 1. 946E+001 +/ - 83.3\ < S.OSSE-003 < 9.S36E-004 
Pa ·231 < 9.489E-001 +/ 11.2% <; 2.46SE-004 <; 1.983E-OOS 
Th-232 <; 4.880E-002 +/ 2.3% <; 1. 267E- 005 <; 4.396E-001 
U-232 <; 4.880E-002 +/ 2. .3% < 1. 267E-OOS <; 2.259E-009 
U-233 <; 5.873E+OO2 +/ 3.0% < I.S25E-00l < S.990E-002 
Pa-234 < 9.121E-002 +/ 12.3% <; 2.369E-OOS 
Pa-234m <; 1. 280E+OO2 +/ 2.1% < 3.32SE-002 
U-234 <; O.OOOE+OOO +/ 0.0% < O.OOOE+OOO <; O.OOOE+OOO 
U-235 <; S.63SE-002 +/ 2.9% < 1. 464E-005 <; 2.S7SE-002 
Np-237 <; 8. 112E- 002 +/ 1. 9% < 2.107E-OOS <; 1.136E-004 
Pu-238 
U-238 

<; 

<; 

3.678E+OO3 +/
2.709E+00O +/

3.1% 
2.1% 

<; 

< 

9.5S3E-001 
7.037E-004 

<; 

<; 

2.126E-004 
7.965E+00O 

Pu-239 6.984E+OO4 +/ 9.2% 1.814E+001 1.111E+000 
Pu-239B <; 1.726E+003 +/ 16.6% < 4.484E-001 <; 2.74SE-002 
U-239 <; 1.424E+001 +/ 308.3\ < 3.700E-003 

X Pu-240 
? Am-241 1.12SE+OO4 +/ 26.1% 2.923E+OOO 3.241E-003 

Am-241B 3.811E+OO3 +/ 13 .2% 9.900E-OOI 1.098E-003 
Pu-241 <; 2.036E+004 +/ 3.2% <; S.288E+OOO <; 1. 958E-004 
Pu-241B 2.480E+004 +/ 10.4% 6.442E+OOO 2.386E-004 
Pu-242 <; O.OOOE+OOO +/ 0.0% < O.OOOE+OOO <; O.OOOE+OOO 
Am-243 < 1.017E-001 +/ 57.8% < 2.642E-005 < S.036E-007 
Cm-243 
Cm-244 

<; 

< 
1.920E-001 +/
2.390E+OO4 +/. 

3.3% 
14.1% 

< 
< 

4.986E-OOS 
6.208E+OOO 

< 
<; 

3.686E-009 
2. 916E- 004 

Cm-245 < 3.292E-001 +/ 7.8% < 8.550E-00S < 1.893E-006 
Cm-247 < 3.410E-a02 +/ - 8.5% <; 8.8S6E-006 < 3.648E-004 
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Nuclide Total Activity 
(ueU 

tError concentration 
(uei/g) 

Mass 
g 

ef-249 
ef-251 

< 
< 

3.431E-002 +1 
1.B32E-OOl +1

3.4% 
5.8% 

< 
< 

8.911E-006 
4.758E-005 

< 
< 

8.302E-009 
1.145E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< = MDA 

® = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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1-------- ------- ------------- ------ ------ ------ ------ ------ -----1 
1 Segment 9 Results I 
1--- ------ ------ ------------- ------ ---I 
Segment: 9 Detector: DET01 Position: 9 
C:\Canberra\NDA2k\Data\00000396_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/6/2009 10:55:23 AM 

Elapsed Live Time: 119.1S sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.195 +/- 0.0100 
SE-75 264.66 0.327 +/- 0.0058 
SE-75 279.54 0.342 +/ - 0.0064 
SE-75 400.66 0.400 +/- 0.0077 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:17:57 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.56 Y 1033 293 1.17 120.96 1.029E-005 4.07 
103.09 Y 73 210 0.66 207.94 1.663E-004 30.51 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y ~ Peak Identified by NID 
M First peak in a multiplet region 
rn Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3 : 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCilg) g 


n on < 2.143E-002 +/- 1. 9% < 5.S6SE-006 < 9.676E-016 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1. 773E-002 +/- 1. 9% < 4.60GE-006 < 2.802E-012 
Al-26 < 2.7S3E-002 +/- 19.6% < 7.1S1E-006 < 1.448E-006 
K-40 < 2.764E-OOI +/- S.3% < 7.179E-OOS < 4.312E-002 
Co-57 < 3.443E-002 +/ - 4.5% < S.944E-006 < 4.029E-OI2 
Co-60 < 3.710E-002 +/- 1.7% < 9.637E-006 < 3.2S4E-Oll 
Se-75 < 3.305E-002 +/ - 2.3% < 8.SSSE-006 < 2.274E-012 
Kr-8S < 4. 204E+OOO +/ - 3.2% < 1.092E-003 < 1.059E-008 
Sr-90 < 2.046E-002 +/- 2.3% < 5.320E-00G < 1.46SE-OIO 
Sb-125 < 3.329E-002 +/- 2.1% < 8.646E-006 < 3.202E-Oll 
Ba-133 < 2.940E-002 +/ 1. 8% < 7.637E-006 < 1.161B-OI0 
Cs-134 < 1.142E-002 +/- 2.4% < 2.965B-006 < 8.711E-012 
Cs-137 < 2.048E-002 +/ - 2.3% < S.320E-006 < 2.33SE-OI0 
Eu-152 < 2. 7S9B·· 002 +/ 3.B% < 7.167E-006 < 1.551E-OI0 
Eu-1S4 < S.064E-002 +/- 2.1% < 1. 315E-005 < 1. 899E-OI0 
Ho-166m < 2.52SE-002 +/ - 2.5% < 6.560E-OOG < 1.404E-00S 
Bi-207 < 1. OSSE-002 +/- 2.4% < 2.SBE-006 < 1.975B-OI0 
Pb-210 < 1.82SE+OO2 +/- 311.1% < 4.749E-002 < 2.377E-006 
Ra-226 < 3.S27E-002 +/ - 2.G% < 9.162E-OOG < 3.S27B-OOS 
Ac-227 < 1.1SBE-001 +/- B.S% < 3.00SE-00S < 1. 586B-009 
Th-230 < 4.78SE+OO1 +/- 9.1% < 1. 243E- 002 < 2.34SE-003 
pa-231 < 7 A8BB-OOl +/- 11.3% < 1. 94SE-004 < 1.56SE-OOS 
Th-232 < 4.462E-002 +/- 2.6% < 1.1S9B-OOS < 4.020B-G01 
U-232 < 4.462E-002 +/ - 2.6% < 1.1S9B-00S < 2.066E-009 
U-233 < 3.769E+OO2 +/- 4.1% < 9.790E-002 < 3.S44E-002 
Pa-234 < 9.608B-002 +/- 12.1% < 2.496E-00S 
Pa-234m < 1.399E+002 +/- 2.1% < 3.632E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < 3.921B-D02 +/ - 4.1% < 1. 018E- 005 < 1.792E-002 
Np-237 < 5.268E-002 +/ - 2.2% < 1. 36BE-OOS < 7.376B-OOS 
Pu-236 < 2.714E+003 +/ 4.3% < 7.048B-OOI < 1. 568B- 004 
U-238 < 2.109B+OOO +/ - 2.1% < S.47SE-004 < 6.200E+000 
Pu-239 < 4.9S1B+002 +/ - 3.7% < 1. 28GE-00I < 7.871B-003 
Pu-239B < 1.278E+003 +/- lS.9% < 3.319E-OOI < 2.031E-002 
U-239 < 1.0S0E+OO3 +/ 370.1% < 2.72SE-OOl 
Pu-240 1.393E+003 +/- 33.B% 3.617E-OOI 6.05BE-003 
Am-241 6.298E+OO1 +/- 152.4% 1.636B-002 1. BHB-005 
Am-241B < 3.012E+002 +/ 14.5% < 7.825E-002 < 8.676B 005 
Pu-241 < 1.329E+004 +/- 4.3't < 3.453E+000 < 1.279E-004 
Pu-241B < 4.453E+003 +/- 3.5% < 1.1S7B+OOO < 4.284E-005 
Pu-242 < O.OOOE+OOO +1- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.243E-OOl +/- 2.2% < 3.228E-OOS < 6.1S2E-007 



NID/MDA Report for LL85238300TRU 6/3/2009 1,19,02 PM Page 36 

Cm-243 < 1.282E-Q01 +/ 3.6% < 3.330E-005 < 2.461E-009 
Cm-244 < 1.543E+OO4 +/ 14.1% < 4.007E+OOO < 1.882E 004 
Cm-245 < 2.333E-001 +/ 8.4% < 6.059E-005 < 1.341E-006 
Cm-247 < 2.505E-002 +/ 8.5% < 6.507E-006 < 2.680E-004 
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Nuclide 

Cf-249 
Cf-251 

Total Activity %Error 
(uei) 

< 2.0S0B 002 +/ 3.S% 
< 1.lS9E-001 +/ 6.6% 

concentration 
(uCi/g) 

< S.324E-006 
< 3.010B-00S 

? Nuclide is part of an undetermined solution 
X ; Nuclide rejected by the interference analysis
• = Nuclide was manually edited 
< MDA 

@ ; Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

< 
< 

Mass 
g 

4.960E-009 
7.243E-008 
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1---------------------- ---------------------- ------- -----------------! 
1_ ------- -------------- _:=~~=~t_l~_:=~~:t~ ___ ------- ------- -------1 

Segment: 10 Detector: DET01 Position: 10 
C:\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POI0_S010 

Acquisition Start: 5/6/2009 10:58:34 AM 

Elapsed Live Time: 119.26 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1. 75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.205 +/- 0.0100 
SE-75 264.66 0.318 +/- 0.0057 
SE-75 279.54 0.329 +/- 0.0062 
SE-75 400.66 0.380 +/- 0.0073 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:18:00 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy 
(keV) 

ID Net Peak 
Area 

continuum 
counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

59.40 Y 
99.94 

152.79 Y 

281 
128 

70 

110 
199 

93 

1.38 
1. 22 
0.85 

120.65 
201.65 
307.26 

4.717E-006 
1.277E-004 
3.428E-004 

8.28 
18.49 
23.60 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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** ••• ************ Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 2.354E-002 +/ 1.9% < 6.114E-006 < 1.OSSE-01S 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.897E-002 +/ 1.9% < 7.S24E-006 < 4.S77E-012 
Al-26 < 1.907E-002 +/ 19.8% < 4.954E-006 < 1.003E-006 
K-40 < 3.00SE-OOl +/ S.3% < 7.S12E-OOS < 4. 692E-002 
Co-57 < 3.230E-002 +/ 4.6% < S.390E-006 < 3.779E-012 
Co-60 < 2.276E-002 +/ 1.7% < 5.913E-006 < 1.996E-Oll 
Se·75 < 2.386E-002 +/ 2.2% < 6.197E-006 < 1. 642E-012 
Kr-85 < 4.S79E+OOO +/ 3.3% < 1.189E-003 < 1.154E-008 
Sr-90 < 2.230E-002 +/ 2.4% < 5.793E-006 < 1.6l7E-010 
Sb-125 < 3.310E-002 +/ 2.2% < 8.596E-006 < 3.184E-011 
Ba-133 < 1.SSIE-002 +/ 1. 8% < 4.885E-006 < 7. 429E-Oll 
Cs-134 < 1.499E-002 +/ 2.0% < 3.S93E-006 < 1.144E-Ol1 
Cs-137 < 2.230E-002 +/ 2.4% < 5.793E-006 < 2.543E-010 
Eu-152 < 4.967E-002 +/ 2.6% < 1. 290E-00S < 2. 792E-010 
Eu-154 < 6.219E-002 +/ 4.4% < 1. 61SE-OOS < 2.332E-010 
Ho-166m < 2.096E-002 +/ 4.0% < S.444E 006 < 1.16SE-00B 
Bi-207 < 2.042E-002 +/ 1.9% < S.303E-006 < 3.716E-OIO 
Pb-210 < 3.547E+002 +/ 30S.2% < 9.212E-002 < 4.611E-006 
Ra-226 < 3.617E-002 +/ 2.7% < 9.39SE-006 < 3.6l7E-OOS 
Ac-227 < 8. 426E-002 +/ .. 8.5% < 2.IS8E-OOS < 1.1S4E-009 
Th-230 < 4.177E+00l +/ 9.0% < 1.08SE-002 < 2.047E-003 
Pa-231 < S.374E-00I +/ 11.3% < 1.396E-004 < 1.123E-OOS 
Th-232 < 3.123E-002 +/ 2.6% < 8.112E-006 < 2.814E-OOI 
U-232 < 3.123E-002 +/ 2.6% < 8.112E-006 < 1. 446E-009 
U-233 < 2.813E+002 +/ 4.0% < 7.308E-002 < 2.670E-002 
Pa-234 < 8.38SE-002 +/ 12.2% < 2.178E-OOS 
Pa-234m < 1.109E+002 +/ 2.1% < 2.880E 002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.S94E-002 +/ 3.9% < 6.736E-006 < 1.18SE-002 
Np-237 < 4.10SE-002 +/- 2.2% < 1. 066E-005 < 5.747E-005 
Pu-238 4.889E+003 +/ 24.0% 1.270E+OOO 2.826E-004 
U-238 < 2.676E+000 +/ 2.2% < 6.9S0E-004 < 7.867E+000 
Pu-239 < 3.594E+002 +/ 3.7% < 9.33SE-002 < S.714E-003 
Pu-239B < 1.394E+003 +/ 18.8% < 3.622E-00I < 2.217E-002 
U-239 < 1.942E+003 +/ 366.8% < S.044E-OOl 
Pu-240 < 6.476E+002 +/- 13.3% < 1.682E-00l < 2.817E-003 
Am-241 3.740E+OOI +/ 152.3% 9.714E-003 1. 077E-OOS 
Am-241B < 2.4 94E+002 +/ 14.4% < 6.478E-002 < 7. I83E-00S 
Pu-241 < 9.438E+003 +/ 4.2% < 2.451E+000 < 9.079E-OOS 
Pu-241B < 2.809E+003 +/ 3.4% < 7.297E-OOI < 2.703E-OOS 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.145E-002 +/- 2.2% < 2.37SE-005 < 4.S27E-007 
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Cm-243 < 9.432E-002 +/- 3.5% < 2.4S0E-OOS < 1. SllE-009 

Cm-244 < 1.615E+OO4 +/ 14.2% < 4.19SE+OOO < 1. 970E-004 

Cm-245 < 1. 509E-001 +/- 8.3% < 3.919E-005 < 8.676E-Q07 

Cm-247 < 2.60SE-002 +/- 8.5% < 6.76SE-006 < 2.787E-004 




< , 
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Nuclide Total Activity tError Concentration 
(uCi) (uCi/g) 

Cf-249 < 2.323£-002 +/ 3.5% < 6.034E-006 
Cf-251 < 8.549£-002 +/- 6.5% < 2.220£-005 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* = Nuclide was manually edited 
< _ MDA 

® = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

PM Page 41 

Mass 
g 

< 
< 

5.622E-009 
5.343E-008 
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1- ---  ---  --  ------1 
I
1---------------

Segment 11 Results I
------------------1 

Segment, 11 Detector: DET01 position, 11 
C,\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P011_S011 

Acquisition Start: 5/6/2009 11:01:46 AM 
Elapsed Live Time: 119.27 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.123 +/- 0.0076 
SE-75 264.66 0.209 +/- 0.0038 
SE-75 279.54 0.219 +/ - 0.0042 
SE-75 400.66 0.261 +/- 0.0052 

Errors quoted at LOOO sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:lB:03 PM 

Peak Analysis From Channel: BO to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.69 Y 141 115 1. 02 121. 22 4.177E-006 14.09 
99.91 322 171 1.30 201.58 1.181E-004 B.22 

152.92 Y 202 115 1. 36 307.51 2.B60E-004 10.54 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3 : 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 1. 416E-002 +/- 1. 8% < 3.678E-006 < 6.528E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.543E-002 +/ - 2.0% < 6.605E-006 < 4.01BE-012 
Al-26 < 3.465E-002 +/- 15.1% < 9.00lE-006 < 1. 823E-006 
K-40 < 2.678E-OOl +/ - 5.0% < 6.957E-005 < 4.l78E-002 
Co-57 < 2.93lE-002 +/ - 3.4% < 7.613E-006 < 3.429E-012 
Co-60 < 3.056E-002 +/- 1.7% < 7.938E-006 < 2.680E-Oll 
Se-75 < 2.629E-002 +/ - 1. 8% < 6.828E-006 < 1.809E-012 
Kr-85 < 4.782E+OOO +/ 3.0% < 1.242E-003 < 1.205E-008 
Sr-90 < 1.769E-002 +/- 1.9% < 4.594E-006 < 1. 282E-Q10 
Sb-125 < 4.069E-002 +/- 2.1% < 1.057E-005 < 3.9HE-Oll 
Ba-133 < 2.139E-002 +/- 1.7% < 5.S55E-006 < 8.448E-Oll 
Cs 134 < 1.434E-002 +/- 1. 9% < 3.724E-006 < 1. 094E-Ol1 
Cs-137 < 1. 769E-002 +/- 1. 9% < 4.594E-006 < 2.016E-OlO 
Eu-152 < 2.874E-002 +/ - 3.n < 7.466E-006 < 1. 6l5E-010 
Eu-154 < 5.722E-002 +/ 3.4% < 1. 486E-005 < 2.146E-OI0 
HO-166m < 1. 967E-002 +/- 2.6% < 5.l09E-Q06 < 1. 094E-008 
Bi-207 < 1. 943E-002 +/- 2.0% < 5.047E-006 < 3.S36E-010 
Pb-210 < 4.031E+002 +/ - 53.0% < 1.047E-001 < S.240E-006 
Ra-226 < 3.74BE-002 +/- 2.0% < 9,734E-006 < 3.74BE-008 
Ac-227 < 8.68SE-002 +/- 8.3% < 2.256E-OOS < 1.. 190E- 009 
Th-230 < 3.958E+OO1 +/- 6.6% < 1..028E-002 < 1.939E-003 
Pa-23l < 4.976E-001 +/- 11. 2% < 1..292E-004 < 1.. 04 OE-OOS 
Th-232 < 3.458E-002 +/- 2.0% < 8.982E-006 < 3.116E-OOl 
U-232 < 3.458E-002 +/- 2.0% < B.982E-006 < 1.601E-009 
U-233 < 2.982E+002 +/ 2.7% < 7.744E-002 < 3.041E-002 
Pa-234 < 1.3lSE-OOI +/- 12.2% < 3.415E-005 
Pa-234m 1.3ISE+OO2 +/- 2.1% < 3.416E-002 
U-234 '" < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.438E 002 +/- 2.S% < 6.333E-006 < I.l14E-002 
Np-237 < 4.112E-002 +/- 1.9% < 1.066E-00S < S.756E-005 
Pu-238 1.697E+004 +/- 11.. 0% 4.409E+OOO 9.811E-004 
U-238 < 2.516E+00O +/ - 2.2% < 6.534E-004 < 7.396E+OOO 
Pu-239 < 4.165E+002 +/ - 3.1% < 1. OB2E-001 < 6.623E-003 
Pu-239B < 1,530E+003 +/- 5.3% 3.974E-OOl 2.432E-002'" '" U-239 < 2.89lE+003 +/ - 6S.1% < 7.508E-OOI 
Pu-240 < 5.I54E+OO2 +/- 4.7% < 1.339E-OOl < 2.242E-003 
Am-24l 2. 112E+001 +/- 27.0% 5.486E-003 6.083E-006 
Am-241B < 1.991E+002 +/- 4.9% < 5.I71E-002 5.734E-005'" 
Pu-24I < 1. 023E+OO4 +/ - 2.8% < 2.657E+000 < 9.840E-OOS 
Pu-241B < 3.14 8E+003 +/- 2.4% < 8.177E-OOl < 3.029E-005 
Pu-242 < O.OOOE+OOO +/- 0.0% O.OOOE+OOO < O.OOOE+OOO" Am-243 < 8.087E-002 +/- 1. 8% < 2.100E-005 < 4.003E-007 
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Cm-243 < 8.341E-002 +/ 3.3% < 2.167E-005 < 1. 601E-009 
Cm-244 < 1. 531E+OO4 +/ 14.1% < 3.97BE+OOO < 1.868E-004 
Cm-245 < 1.S2SE-OOl +/ 7.7% < 3.962E-005 < 8.771E-007 
Cm--247 < 2.083E-002 +/ 8.5% < 5.411E-006 < 2.229E-004 
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Nuclide Total Activity 
(uCl) 

%Error Concentration 
(uCi/g) 

Mass 
g 

Cf 249 
Cf-251 

< 
< 

1.504E-002 
8.626E-002 

+/
+/

3.5% 
5.6% 

< 
< 

3.907E-006 
2.240E-005 

< 
< 

3.640E-009 
S. 391E-008 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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- --- ----------- --- --------------------------- ------------ --- --- I 

Segment 12 Results 

---------------- --- --- --- --- ----------------------- --- ----------1 
Segment: 12 Detector: DETOI position: 12 
C:\Canberra\NDA2k\Data\00000386_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_POI2_S012 

Acquisition Start: 5/6/2009 11:04:57 AM 
Elapsed Live Time: 119.29 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.114 +/- 0.0073 
SE-75 264.66 0.193 +/- 0.0035 
SE-75 279.54 0.199 +/- 0.0039 
SE-75 400.66 0.240 +/- 0.0049 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:18:07 PM 

Peak Analysis From Channel: BO to Channel: B192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.66 Y 169 72 0.93 121.15 1.338E-004 10.50 
99.98 297 131 1.05 201.74 1.751E-004 8.15 

152.80 Y 120 100 1.26 307.29 2.378E-004 15.24 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDl\ Results **************************** 

Nuclide Total Activity !tError Concentration Mass 

(uCi) (uCi/g) g 


n On < 2.05lE-002 +/ 1. 9% < 5.326E-006 < 9.4S3E-OIG 
Pu1ser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.883E-a02 +/ 2.0% < 7.488E-006 < 4.S5SE-012 
Al-26 < 2.S54E-002 +/ 1G.0% < 6.634E-006 < 1.344E-OOG 
K-40 < 2. 926E-OOI +/ S.U < 7.600E-00S < 4.S6sE-002 
Co-57 < 2.657E-002 +/ 4.0% < G.902E-006 < 3.l09E-012 
CO-60 < 2.747E-002 +/ 1. 7% < 7. 13SE-006 < 2.409E-Oll 
Se-7S < 2.668E-002 +/ 2.5% < 6.93lE-00G < 1.836E-012 
Kr-85 < 4.348E+000 +/ 3.3% < 1.129E-003 < 1.09GE-008 
Sr-90 < 1.852E-002 +/ 2.2% < 4.810E-006 < 1. 343E-010 
Sb-12S < 3.460E-002 +1- 2.4% < 8.98GE-OOG < 3. 328E-Oll 
Ba-133 < 1. 796E-002 +/ 2.0% < 4.664E-006 < 7.093E-Oll 
Cs-134 < 1.237E-002 +/ 2.3% < 3.213E-006 < 9.437E-012 
Cs-l37 < 1.8S2E-002 +1- 2.2% < 4.810E-OOG < 2.111E-010 
Eu-lS2 < S.102E-002 +/ 2 _7% < 1.32SE-OOS < 2.868E-OIO 
Eu-154 < 5.719E-002 +/ 2.1% < 1. 486E-OOS < 2.14SE-OIO 
Ho-166m < 2.084E-002 +/ 3.3% < S.412E-00G < 1.1S8E-008 
Bi-207 < 1.494E-002 +1- 2.3% < 3.880E-OOG < 2.719E-OIO 
Pb-ZIO < 4.672E-OOI +/ 39.2% < 1.213E-004 < 6.073E-009 
Ra-226 < 2.20lE-002 +/ 2.2% < s.717E-00G < 2.20lE-008 
l\c-227 < 9.150E-002 +/ 8.s%' < 2.377E-OOS < 1.2S3E-009 
Th-230 < S.S3GE+OOO +/ 13.8% < 1.438E-003 < 2.713E-004 
pa-23l < 4.40SE-OOI +1- 11.3% < 1.144E-004 < 9.20GE-OOG 
Th-232 < 3.9l3E-002 +/ 2.7t < 1. 016E- 005 < 3.52GE-001 
U-232 < 3.9l3E-002 +/ 2.7% < 1.OlGE-OOS < 1.81ZE-009 
U-233 < 2.992E+002 +/ 3.2% < 7.770E-002 < 3.0SlE-002 
Pa-234 < 9.374E-002 +/ 12.2% < 2.435E-00S 
Pa-234m < 1.4S4E+002 +/ 2.1% < 3.77SE-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.776E-002 +/ 3.2% < 7. 211E- OOG < 1. 2G9E- 002 
Np-237 < 3.ss8E-002 +/- 2.3% < 9.240E-006 < 4.98lE-00S 
Pu-238 1.2lSE+004 +/ lS.6% 3.1S5E+OOO 7.02lE-004 
U-238 < 1.S6lE+OOO +/ 2.1% < 4.0S3E-004 < 4.s88E+OOO 
Pu-239 < 4.183E+002 +/ 3.7% < 1. 087E- 001 < 6.6S1E-003 
PU-239B < 8.861E+002 +/ G.7% < 2.302E-OOI < 1.409E-002 
U-239 < 9.9SsE-OOl +/ 49.2% < 2.S8GE-004 
Pu-240 < 3.604E+002 +/- S.6% < 9.360E-002 < 1.s6SE-003 
l\m-24l 7.900E-00I +/ 19.7% 2.052E-004 2.27SE-007 
Am-24lB < 1.333E+002 +/ 5.8% < 3.463E-002 < 3.840E-OOS 
Pu-241 < 1.lS8E+004 +/ 3.3% < 3.00SE+000 < 1.1l4E-004 
Pu-24lB < 3.2s3E+003 +/ 3.2% < 8.449E-OOI < 3.129E-00S 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
l\m-243 < 4.037E-002 +/ 9.3% < 1. 049E- 005 < 1. 998E- 007 
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Cm-243 < 9.940E-002 +/ 3.7% < 2.58ZE-005 < 1.908E-009 
Cm-244 < 1. 528E+004 +/ 14.1% < 3.969E+OOO < 1. 864E-004 
Cm-245 < 1. 824E- 001 +/ 7.9% < 4.738E-005 < 1.049E-006 
Cm-247 < 2.BIE-OOZ +/ 8.6% < 5.535E-006 < 2.280E-004 



· 
 ,
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Nuclide Total Activity %Error Concentration 

(uCU (uCi/g) 


Cf-249 < 2.101E-002 +/ 3.6% < S.4S8E-006 
Cf-251 < 9.023E-002 +/- 5.9% < 2.344E-005 

? = Nuclide is part of an undetermined solution 
X ; Nuclide rejected by the interference analysis
* Nuclide was manually edited 
< MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

Page 49 

Mass 
g 

< 
< 

5.085£-009 
5.639£-008 
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1------------ --------------- ------- ------------------1 
1 Segment 13 Results I 

1------------ --- --- ------- ----------- ------- --I 

Segment: 13 Detector: DET01 position: 13 
C:\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P013_S013 

Acquisition Start: 5/6/2009 11:08:08 AM 
Elapsed Live Time: 119.33 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

5E 75 136.00 0.155 +/- 0.0089 
SE-75 264.66 0.267 +/ - 0.0048 
SE-75 279.54 0.278 +/- 0.0053 
SE-75 400.66 0.338 +/ - 0.0066 

Errors quoted at 1. 000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:18:10 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.58 Y 115 64 0.71 121.00 1.255E-004 13.79 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 



I 
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*********.******* Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.315E~OO2 +/ ~ 1. 8% < 6.0l3E-006 < 1.067E-OIS 
pulser < O.OOOE+OOO +/ O.O%- < O.OOOE+OOO 
Na-22 < 2.626E-002 +/- 2.0% < 6.820E-006 < 4.14BE-012 
Al-26 < 2.579E-002 +/ 14.9% < 6.699E-006 < 1. 357E-006 
K-40 < 2.884E-OOI +/- 4.9% < 7.490E-00S < 4.499E-002 
Co-57 < 2.263E 002 +/- 3.5% < S.87BE-006 < 2.648E-012 
Co-60 < 3.047E-002 +/- 2.6% < 7.913E-006 < 2.672E-Oll 
5e-7S < 2.606E-002 +/ 1. 9% < 6.770E-C06 < 1.793E-012 
Kr-85 < 4.063E+OOO +/- 3.1% < 1.0S5E-003 < 1.024E-008 
Sr-90 < 1. 52 9E-002 +/ - 1.9% < 3.971E-006 < 1.108E-010 
Sb-125 < 4.S2SE-002 +/ 2.1% < 1.175E-005 < 4.353E-Oll 
Ba-133 < 1. BS6E~002 +/ - 1. 7% < 4.B20E-006 < 7.330E-Oll 
Cs-134 < 1.393E-002 +/- 1. 8% < 3.619E-006 < 1. 063E-Oll 
Cs-137 < 1.529E-002 +/ - 1.9% < 3.971E-006 < 1.743E-010 
Eu-IS2 < 2.563E-002 +/- 3.7% < 6.656E-006 < 1.440E-010 
Eu-lS4 < 4.7S2E-002 +/- 3.5% < 1.234E-005 < 1. 782E-OlO 
Ho-166m < 1.754E-002 +/- 2.7% < 4.555E-006 < 9.751E-009 
Bi-207 < 1. 442E-002 +/- 2.0% < 3.746E-006 < 2.625E-OlO 
Pb-210 < 7.607E-OOI +/ - 36.7% < 1.976E-004 < 9.889E-009 
Ra-226 < 2.808E-002 +/ 1. 9% < 7.293E-006 < 2.808E-OOe 
Ac-227 < 8.655E-002 +/- 8.3% < 2.248E-00S < 1.1e6E-009 
Th-230 < 7.S0SE+OOO +/- 13.0% < 1. 950E-003 < 3.679E-004 
Pa-231 < 4.432E-001 +/ - 11. 2% < 1.151E-004 < 9.262E-006 
Th-232 < 3.204E-002 +/- 2.1% < B.323E-006 < 2.SB7E-001 
U-232 < 3.204E-002 +/- 2.1% < 8.323E-006 < 1.484E-009 
U-233 < 2.783E+002 +/ 2.7% < 7.230E-002 < 2.839E-002 
Pa-234 < 3.642E-002 +/- 43.9% < 9.458E-006 
Pa-234m < 1.S04E+OO2 +/ - 2.1% < 3.908E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.32SE-002 +/- 2.5% < 6.039E-006 < 1.063E-002 
Np-237 < 3.4S0E-002 +/- 1.9% < B.961E-006 < 4.830E .. OO5 
PU-236 < 2.561E+OO3 +/ - 2.6% < 6.704E-OOI < 1.492E-004 
U-236 < 2.233E+00O +/- 2.1% < S.801E-004 < 6.S66E+OOO 
Pu-239 < 3.33SE+OO2 +/ - 3.2% < 8.662E-002 < 5.303E-003 
Pu-239B < 6.227E+OO2 +/- 5.7% < 1. 617E-OOI < 9.900E-003 
U-239 < 2.187E+OOO +/- 45.8% < S.680E-004 
Pu-240 < 3.160E+OO2 +/- S.O% < 8.209E-002 < 1.37SE-003 
Am-241 5.772E-001 +/ 20.9% 1.499E-004 1.662E-007 
Am-241B < 1.227E+OO2 +/- 5.3% < 3.1B7E-002 < 3.534E-OOS 
Pu-241 < 9.206E+OO3 +/ - 2.8% < 2.391E+00O < 8.857E-005 
Pu-241B < 3.26SE+OO3 +/- 2.5% < 8.S32E-OOI < 3.160E-005 
pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.619E-002 +/ - 8.4% < 9.399E-006 < 1.791E-007 
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Cm-243 < 9.543E-002 +/ 3.3% < 2.4798-005 < 1. 832E-009 
Cm-244 < 1. 739E+004 +/ 14.1% < 4.517E+000 < 2.121E-004 
Cffi-245 < 1. 579E-001 +/ 7.7% < 4.101E-005 < 9.079E-007 
Cm-247 < 2.532E-002 +/ 8.5% < 6.576E-006 < 2.709E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCl/g) g 


Cf-249 < 1.735E-002 +/ 3-:5% < 4.506E-006 " 4.199E-009 
Cf-251 < 8.850E-002 +/- 5.6% < 2.299E-005 < S.531E-008 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 

" MDA 
@ ~ Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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I- --------- ---------------------- -- --------- -- --------- --1 
Segment 14 Results II

1-- ------------ ---------------------- ------------ -- ------1 

Segment: 14 Detector: DET01 posi tion: 14 
C:\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P014_S014 

Acquisition Start: 5/6/2009 11:11:19 AM 
Elapsed Live Time: 119.31 sec Elapsed Real Time: 120.00 sec 

~--'---~ 

********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.262 +/- 0.0115 
8E-75 264.66 0.398 +/- 0.0071 
SE-75 279.54 0.408 +/- 0.0076 
SE-75 400.66 0.472 +/- 0.0090 

Brrors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1: 18: 13 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution. 
Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3, 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe c 2.261E-002 +/ < 5.873E-006 < 1.042E-OI5 
Pulser c O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.450E-002 +/ 2.0% < 6,364E-006 < 3,871E-012 
Al-26 < 7.496E-003 +/ 15.2% < 1. 948E-006 < 3.944E-007 
K-40 < 2. 603E-OOI +/ 5.0% < 6.760E-005 < 4.060E-002 
Co-57 < 2. 253E-002 +/ 3.4% < 5.852E-006 < 2.636E-012 
Co-60 < 2.913E-002 +/ 2.6% < 7.s67E-006 < 2.55SE-Oll 
Se-75 < 2.135E-002 +/ 1. 8% < s.546E-006 < 1. 469E-012 
Kr-65 < S.549E+000 +/ 3.1% < 1. 441E-003 < 1.398E-OOB 
Sr-90 < 1.6S8E-002 +/ 1.9% < 4.306E-006 < 1.202E-OI0 
Sb-125 < 3.723E-002 +/ 2.1% < 9.669E-006 < 3.5BlE-Oll 
Ba-133 < 2.094E-002 +/ 1. 7% < 5.440E-006 < 8.273E-011 
Cs-134 < 1.343E-002 +/ 2.0% < 3.490E-006 < 1.025E 011 
Cs-137 < 1.6S8E-002 +/ 1. 9% < 4.306E-006 < 1. 890E-OIO 
Eu-152 < 4.376E-002 +/ 1. B% < 1.137E-005 < 2.4S9E-010 
Eu-154 < 4.717E-002 +/ 3.4% < 1. 225E-005 < 1.769E-010 
Ho-166m < 1.752E-002 +/ 2.6% < 4.550E-006 < 9,741E-009 
Bi-207 < 1.S94E-002 +/ 2.0% < 4.139E-006 < 2.900E-010 
Pb-2l0 < 4.114E+002 +/ 56.7% < 1. 069E-OOI < S.348E-006 
Ra-226 < 3.07aE-002 +/ 2.0% < 7.99SE-006 < 3.078E-00B 
AC-227 < 7.051E-002 +/ 8.3% < 1.a31E-005 < 9.660E-OIO 
Th 230 < 3.S86E+OOI +/ 8.6% < 9.313E-003 < 1,757E-003 
Pa- 231 < 4.43SE-001 +/ 11.2% < 1.l52E-004 < 9.269E-006 
Th-232 < 3.23lE-002 +/ 2.0% < 8.393E-006 < 2.9l2E-OOl 
U-232 < 3.231E-002 +/ 2.0% < 8.393E-006 < 1. 496E-009 
U-233 < 2.382E+002 +/ 2.7% < 6.la8E-002 < 2.430E-002 
Pa-234 < 1.319E-OOI +/ 11.5% < 3.426E-005 
Pa-234m c 1.S3sE+002 +/ 2,2% < 3.987E-002 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O,OOOE+OOO 
U-235 < 2.02GE 002 +/ 2.5% < 5.263E-006 < 9.260E-003 
Np-237 < 3.099E-002 +/ 1.9% < B.04BE 006 < 4.338E-005 
Pu-236 < 1. 646E+003 +/ 2.6% < 4,276E-001 < 9.516E-005 
U-238 < 2.4s7E+OOO +/ 2.2% < 6. 382E-004 < 7.224E+000 
Pu-239 < 3.l47E+002 +/ 3.1% < 8.173E-002 < s.003E-003 
Pu-239B < 7.763E+002 +/ 5.4% < 2.016E-OOI < 1.234E-002 
U-239 c 3.740E+003 +/ 69.5% < 9.714E-OOI 
Pu-240 < 4.360E+002 +/ 4.7% < 1.13211-001 < 1. 896E-003 
Am-241 < 3.S6IE+OOO +/ 25.0% < 9.249E-004 < 1.026E-006 
Am-241B < 1.760E+002 +/ 5.0% < 4.571E-002 < 5.069E-005 
Pu-24l < S.137E+003 +/ 2.8% < 2.11311+000 < 7.B27E-005 
Pu-241B < 2.878E+003 +/ 2.4% < 7.476E-OOl < 2.769E-00S 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 8.107E-002 +/- 1. a% < 2.10611-00S < 4. 0l3E-007 
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Cm-243 < B.361E-002 +/ 3.3% < 2.172E-005 < 1.60SE-009 
Cm-244 < 1. 681E+004 +/ 14.1% < 4.366E+OOO < 2.050E-004 
Cm-245 < 1.231E-001 +/ 7.7% < 3.196E-OOS < 7.076E-007 
Cm-247 < 2.659E-002 +/ 8.5% < 6.907E-006 < 2.84SE-004 



1 
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Nuclide Total Activity %Error concentration Mass 
(uCi) (uCi/g) g 

Cf-249 < 1.949B-002 +/- 3.5% < 5.063E-006 < 4.717E-009 
Cf-251 < 6.583E-002 +/- 5.6% < 1.710E-005 < 4.114E-008 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* 
 Nuclide was manually edited 

< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 
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1--- ----------------------- ------------- ------ ------ ------ ------ -I 
I Segment IS Results I 
1---------------- ----------------------- --------- --- -- --I 
Segment: 15 Detector: DETOI position: 15 
C:\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P015_S015 

Acquisition Start: 5/6/2009 11:14:31 AM 

Elapsed Live Time: 119.33 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1.75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.527 +/- 0.0175 
SE-75 264.66 0.682 +/- 0.0123 
SE-75 279.54 0.700 +/- 0.0130 
SE-75 400.66 0.739 +/ 0.0140 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:18:16 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
{keV) Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution. 
Y " Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3 : 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


~.---

n on Fe < 2.069E-002 +/~ 1. 8% < 5.374E~OO6 < 9.539E~016 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.827E-002 +/- 2.1% < 4.745E-006 < 2.886E-012 
Al-26 < 5.059E-002 +/- 15.4% < 1. 314E- 005 < 2.66IE~OO6 
K-40 < 2.953E-00I +/- 5.0% < 7.669E-005 < 4.606E-002 
Co-57 < 2.452E-002 +/~ 3.5% < 6.369E~006 < 2.869E-012 
Co-60 < 3.923E-002 +/- 1.7% < 1. 019E-005 < 3.440E-Oll 
Se-75 < 1. S12E-002 +/- 1.S% < 4.706E-006 < 1. 246E-012 
J(r-8S < 4.765E+00O +/ 3.0% < 1.238E-003 < 1.201E-008 
Sr-90 < 2.074E-002 +/- 1.9% < 5.387E-006 < 1. 504E-OIO 
Sb-12S < 4.994E-002 +/- 2.1% < 1.297E-00S < 4.804E-Oll 
Ba-133 < 2.063E-002 +/- 1.7% < 5.358E-006 < 8.14 9E-Oll 
Cs-134 < 1. 671E- 002 +/- 1. B% < 4.340E-006 < 1.275E-Oll 
Cs-137 < 2.074E-002 +/ 1. 9% < 5.387E-006 < 2.364E-OI0 
EU-152 < 5.260E~002 +/- 2.5% < 1. 366E-OOS < 2.956E-OIO 
Eu-154 < 2.353E-002 +/- 1. 9% < 6.1l2E-006 < 8.824E-011 
Ho-166m < 1. 607E- 002 +/- 2.7% < 4.17SE-006 < 8.936E-009 
Bi~207 < 2.030E-002 +/- 2.0% < 5.273E-006 < 3.69SE-OIO 
Pb-2l0 < S.012E+002 +/- 57.4% < 1.302E-OOI < 6.S16E-OOG 
Ra-226 < 3.1l2E-002 +/- 2.0% < 8.084E-006 < 3 .112E- 008 
Ac-227 < 7.472E-002 +/- 2.8% < 1.941E-005 < 1.024E-009 
Th-230 < 3.07BE+00I +/- 9.6% < 7.996E-003 < 1.508E-003 
Pa-231 < 4.676E-00I +/- 11.2% < 1.2ISE-004 < 9.773E-006 
Th-232 < 3.102E~002 +/- 2.0% < 8.057E~006 < 2.795E-00l 
U-232 < 3.102E-002 +/- 2.0% < 8.057E-006 < 1.436E-009 
U-233 < 2.S0SE+002 +/- 2.8% < 6.507E-002 < 2.55SE-002 
Pa-234 < 8.I04E-002 +/- 12.2% < 2.105E-OOS 
Pa-234m < 9.489E+OOI +/- 2.1% < 2.20SE-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.205E-002 +/- 2.5% < 5.726E-OOG < 1.007E-002 
Np-237 < 3.98lE-002 +/ - 1.9% < 1.034E-005 < 5.573E-005 
Pu 238 < 1.569E+OO3 +/- 2.7% < 4.076E-00l < 9. 071E~00S 
U-238 < 1. 367E+OOO +/- 2.2% < 3.S51E-004 < 4.019E+OOO 
Pu-239 < 2.987E+OO2 +/- 3.2% < 7.760E-002 < 4.750E-003 
Pu-239B < 7.252E+002 +/- 5.6% < 1.884E-OOI < 1.l53E-002 
U-239 < 5.76lE+003 +/~ 70.2% < 1.496E+00O 
Pu-240 < 4.S63E+002 +/- 4.9% < 1.18SE-OOl < 1. 985E-003 
Aro-24I < 3.283E+00O +/- 25.4% < 8.528E-004 < 9.45GE-007 
Aro-24lB < 1.736E+002 +/- 5.1% < 4.S08E-002 < 4. 998E-00S 
Pu-241 < 8.I44E+OO3 +/- 2.9% < 2.llSE+000 < 7.83SE-005 
Pu-241B < 2.682E+OO3 +/- 2.4% < 6.965E-00I < 2.580E-005 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.430E-002 +/- 1.8% < 2.449E-OOS < 4.668E-007 
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Cm-243 < 9.72GE-002 +/ 3.3% < 2.526E-OOS < 1.667E-009 
Cm-244 < 1. 966E+OO4 +/ 13.1% < 5.107E+OOO < 2.399E-004 
Cm-245 < 1.379E-001 +/ 7.7% < 3.S61E-OOS < 7.927E-007 
Cm-247 < 3.636E-002 +/ 6.5% < 9.44SE-OOG < 3. 891E- 004 
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Nuclide Total Activity 
(uCi) 

%Error Concentration 
(uCi/gl 

Mass 
g 

--
Cf-249 
Cf -251 

< 
< 

1.S79E-002 
6.619E-002 

+/ 
+/

3.5% 
5.6% 

< 
< 

4.880E-006 
1. 719E-005 

< 
< 

4.S47E-009 
4.137E-OOB 

? Nuclide is part of an undetermined solution 
X : Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< I'.DA 

@ ; Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 
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1------ --- -- --- --------~e;~~n~-1~-;e;~~~~---- ------ ------------- -I 

1------ --------- ------ ------------- -------------------- --- -- -- --I 

Segment, 16 Detector, DET01 Position: 16 

C:\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_P016_S016 


Acquisition Start: 5/6/2009 11,17:42 AM 

Elapsed Live Time, 119.36 sec Elapsed Real Time, 120.00 sec 


*************~******* Transmission Results ************************** 

Calibration Description: 55 Gal Carbon Steel 1. 75" 
Calibration Date: 3/16/2009 2:31:21 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.562 +;-0:-0184 
SE-75 264.66 0.738 +/- 0.0133 
SE-75 279.54 0.754 +/- 0.0140 
SE-75 400.66 0.797 +/- 0.0151 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 6/3/2009 1:18:21 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

One or more peaks were dropped due to multiplet de-convolution. 
Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3 : 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCU (uCi/g) g 


n on Fe < 3.474E-002 +/- 2.3% < 9.024E-006 < 1.G02E-OIS 
Pulser < O.OOOE+OOO +1- 0.0% < O.OOOE+DOO 
Na-22 < 2.366E-002 +/- 2.3% < 6.I46E-006 < 3.739E-012 
Al-26 < 1.483E-002 +/- 18.0% < 3.8S3E-006 < 7.802E-007 
K-40 < 4.724E-001 +/- 5.6'1; < 1. 227E- 004 < 7.370E-002 
Co-57 < 3.979E-002 +/ 4.4% < 1.034E-005 < 4.656E··012 
Co-60 < S.692E-002 +/- 2.0% < 1. 479E-OOS < 4. 992E- 011 
Se-75 < 3.669E-002 +1 - 2.8% < 9.S30E-006 < 2.524E-012 
Kr-85 < 7.09SE+000 +1- 3.6% < 1.843E-003 < 1. 788E-008 
Sr-90 < 2.1l2E-002 +/- 2.6% < S.487E-006 < 1.532E-OIO 
Sb-125 < 5.079E-002 +/- 2.7% < 1.3I9E-OOS < 4.886E-Oll 
Ba-133 < 3.378E-002 +/- 2.3% < 8. 775E- 006 < 1.334E-010 
Cs-134 < 1. 897E-002 +/ 2.8% < 4.926E-006 < 1.447E-Oll 
Cs-137 < 2.1l2E-002 +/- 2.6% < 5.487E-006 < 2.408E-OIO 
Eu-152 < 6.200E-002 +/ - 2.9% < 1.6l0E-005 < 3.484E-OIO 
Eu-lS4 < 6.7SSE-002 +/ 2.4% < 1.755E-005 < 2.533E-OI0 
Ho-166m < 3.722E-002 +/ - 2.6% < 9.669E-006 < 2.070E-008 
Bi-207 < 2.493E-002 +/- 2.8% < 6.477E-006 < 4.538E-010 
Pb-2l0 < 1. 305E+000 +/- 46.8% < 3.390E-004 < 1. 697E-008 
Ra-226 < 4.842E-002 +/- 2.5% < 1.258E-005 < 4.842E-008 
Ac-227 < 1.275E-00I +/- 8.7% < 3.310E-005 < 1.746E-009 
Th-230 < 1. 087E+OOI +/- 15.5% < 2.824E-003 < 5.328E-004 
Pa-231 < 6.413E-00I +/ 11.4% < 1.666E-004 < 1. 340E-005 
Th-232 < 6.404E-002 +/- 3.2% < 1. 663E-005 < 5. nOE-001 
U-232 < 6.404E-002 +/- 3.2% < 1.663E-005 < 2.965E-009 
U-233 < 4.366E+002 +/- 3.6% < 1.134E-00I < 4.453E-002 
Pa-234 < 1.687E-OOI +/- 7.8% < 4.382E-00S 
Pa-234m < 2.35lE+002 +/- 2.4% < 6.105E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 4.%lE-002 +/ - 3.6% < 1.289E-005 < 2.267E-002 
Np-237 < 4.866E-002 +/- 2.6% < 1.264E-005 < 6.812E-00S 
Pu-238 < 3.201E+003 +/- 3.6% < 8.314E-OOI < 1.BSOE-004 
U-238 < 4.160E+OOO +/- 2.4% < 1.081E-003 < 1. 223E+001 
Pu-239 < 4.85lE+002 +/- 4.1% < 1.260E-00I < 7. 713E- 003 
Pu-239B < 5.760E+002 +/- 7.0% < 1.496E-00I < 9.l58E-003 
U-239 < 4.37SE+000 +/- 58.6% < loD6E-003 
PU-240 < 4.931E+002 +/- 6.2% < 1.2S1E-00l < 2.145E-003 
Am-241 < 1.364E-OOl +/- 19.9% < 3.S44E-005 < 3.929E-008 
Am-241B < 1. 631E+002 +/- 6.8% < 4.236E-002 < 4.697E-005 
Pu-241 < 1.705E+004 +/ 3.7% < 4.42BE+00O < 1. 640E-004 
Pu-241B < 5.370E+003 +/- 3.6% < 1.39SE+OOO < 5.I66E-OOS 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 6.246E-002 +/- 10.7% < 1.622E-005 < 3.092E-007 
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Cm-243 < 1.697E-001 +/- 6.7% < 4.40BE-OOS < 3.2S9E-009 

Cm-244 < 2.B70E+004 +/ 14.2% < 7.4S4E+00O < 3.S01E-004 

Cm-24S < 2.731E-001 +/- B.1% < 7. 093E-005 < 1.570E-006 

Cm-247 < S.191E-002 +/- 8.7% < 1.348E-005 < S.S5SE-004 
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Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

Cf-249 < 2.294E-002 +/- 3.6% < S.959E-006 < S.SS2E-009 
Cf-251 < 1.532E-001 +/- 6.2% < 3.979E-OOS < 9.S74E-008 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 
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1 - -- - -- ----------------------------------------------------------I 
!1 Sum of Segment NID Results 


Category; Segmented I
1
1-----	 - --- ---------------1------------------------------------~---

...--..- 
c;\canberra\NDA2k\Data\000003B6_CNTROOOl_DCATOOOZ_PROCOOAK.CNF 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uci) (uCi/g) g 


n on Fe < 3.474E-002 +/- 2.3% < 5.640E-C07 < 1.602E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.368E-002 +/ - 2.2% < 5.467E-007 < 5.321E-012 
Al-26 < 5.059E-002 +/- 15.4% < 8.213E-007 < 2.661E-006 
K-40 < 4.724E·OOI +/ - 5.6% < 7.670E-C06 < 7.370E-002 
Co-57 < 6.168E-002 +/- 3.6% < 1. OOlE-006 < 7.216E-012 
Co-60 < 5. 692E- 002 +/ 2.0% < 9.24IE-007 < 4.992E-Oll 
Be 75 < 5.135E-002 +/- 1.9% < 8.336E-007 < 3.533E-012 
Kr-85 < 7.124E+OOO +/ 3.2% < 1.156E-004 < 1. 795E-008 
Sr-90 4. Sl4E-002 +/ - 25.9% 7.S14E-007 3.490E-OIO 
Sh-125 < 8.268E-002 +/- 2.1% < 1.342E-006 < 7.954E-Oll 
Ba-133 < 5.S17E-002 +/ - 1.7% < 8.956E-007 < 2.179E-OIO 
Cs-134 < 2.643E-002 +/- 2.1% < 4.291E-007 < 2.017E-Oll 

? 	 Cs-137 4.814E-002 +/ - 25.9% 7.814E-007 5.488E-OIQ 
Eu-lS2 < 9.280E-Q02 +/- 1. 7% < I.S06E-006 < 5.215E-OIO 
Eu-154 < 7.342E·002 +/ 2.2% < 1.192E-OOG < 2.7S3E-OI0 
Ho-166m < 3.722E-00Z +/ - 2.6% < 6.043E-007 < Z.070E-008 
Bi-z07 < 2.493E-002 +/ 2.8% < 4.048E-007 < 4.S38E-OI0 
Ph-ZIO < 5.810E+003 +/- 309.7% < 9.432E-002 < 7.553E-00S 
Ra-226 < S.468E-002 +/- 2.1% < 8.877E-007 < 5.468E-OOB 
Ac-227 < 1.742E-00l +/- 8.3% < Z.e28E-006 < 2.387E-009 
Th-230 < 7.188E+00I +/- 8.6% < 1.167E-003 < 3.522E-003 
Pa·231 < 1.049E+000 +/ - 11.2% < 1.703E-OOS < 2.192E-005 
Th-232 < 6.404E-002 +/ - 3.2% < 1.040E-006 < 5.770E-00I 
U-232 < 6.404E-002 +/- 3.2% < 1. 040E-006 < 2.965E-009 
U-Z33 < 5.873E+00Z +/ - 3.0% < 9.S33E-003 < S.990E-002 
Pa-234 < 1.687E-OOl +/ 7.8% < 2.739E-006 
Pa 234m < 2.3S1E+OO2 +/- 2.4% < 3.816E-003 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 5.635E-002 +/- 2.9% < 9.14BE-007 < 2.57SE-OOZ 
Np-237 1. 354E-00I +/- 6Z.0% 2.198E-006 1.896E-004 
Pu·238 8.622E+004 +/ - 6.1% 1.400E+OOO 4.983E-003 
U-238 < 4.160E+OOO +/- 2.4% < 6.7S4E-005 < 1.223E+00l 
Pu-239 5.146E+OOS +/ 6.5% 8.353E+OOO 8.181E+OOO 
Pu-239B < 3.062E+OO3 +/- 6.1% < 4.971E-002 < 4.869E-OOZ 
U-239 < 3.656E+OO4 +/- 368.5% < S.93SE-OOI 
Pu-240 1.393E+003 +/- 33.8% Z.Z61E-002 6.0S8E-003 
Am-241 8.409E+004 +/- s.n 1.365E+00O 2.422E-002 
Am-241B 4.272E+OO4 +/- 7.3% 6.93SE-OOI 1.230E-002 
Pu-241 < 2.036E+004 +/- 3.2% < 3.305E-OOI < 1.95SE-004 
Pu-241B 1.66SE+OOS +/- 10.4% 2.707E+OOO 1.604E-003 



• • •NID/MDA Report for LL85238300TRU 6/3/2009 1:19:13 PM Page 67 

Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.052E-001 +/ 1.9% < 3.331E-006 < 1.016E-006 
Cm-243 < 2 .116E- 001 +/ 3,4% < 3.436E-006 < 4.063E-009 
Cm-244 < 3.152E+OO4 +/ 13.1% < 5.1l7E-OOl < 3.845E-004 
Cm-245 < 3.292E-001 +/ 7.8% < 5.344E-006 < 1.893E-006 
Cm-247 < 5.191E-002 +/ 8.7% < 8.428E-007 < 5.555E-004 
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Nuclide Total Activity "Error Concentration Mass 

(uCi) (uCi/g) g 


Cf -249 < 3.964E-002 +/ 3.5" < 6.434E-007 < 9.S92E-009 
Cf-251 < 1.832E-OOI +/- 5.8% < 2.974E-006 < 1.145E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1,000 sigma 

***************** Self Absorption Correction Results ****************** 

Self 	Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


PU-239 B.18E+OOO +- S.32E-00I O.OOE+OOO +- O.OOE+OOO 


Beta: O,OOE+OOO +- O.OOE+OOO Alpha: O,QOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: o 


Energy Mass (9) 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software version: NDA 2000 V.4.0 
Item ID: LL85238300TRU Analysis Date: S/6/2009 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 	 61600.0 g IPu mass S.82E+OOO +- 1. 85E+OOO g 
TRU Alpha Activity 1. 66E+OOO +- 2.4SE-OOl Ci 
TRU Activity concentration 2.69E+OO4 +- 4.02E+OO3 nCi/g 
Pu-239 Equivalent Activity 1. 61E+00O +- 2.3lE-OOl Ci 
Pu-239 FGE 8.24E+OOO +- 1.SSE+OOO g I,
Decay heat 5.36E-002 +- 8.09E-003 W 	 , 

! 

Activity 	 ; 

I 
,

Nuclide Mass Activity Uncert. MDA , 
g Ci Ci Ci 

SR90 <LLD <LLD O.OOE+OOO O.OOE+OOO f 
eSl37 <LLD <LLD O.OOE+OOO 5.94E-OOS 
U233 <LLD <LLD O.OOE+OOO 5.87E-004 t 
0234 <LLD <LLD O.OOE+OOO O.OOE+OOO 
U235 O.OOE+OOO O.OOE+OOO O.OOE+OOO 5.64E-008 
NP237 O.OOE+OOO O.OOE+OOO O.OOE+OOO 2.77E-007 
PU238 5.36E-002 9.27E-OOl 2.16E-OOI 7.65E-003 IU238 <LLD <LLD O.OOE+OOO 4.16E-006 
PU239 S.lSE+OOO S.lSE-OOl 1.16E-OOI 4.2SE-003 
PU240 S.66E-OOl 1. 30E-OOI 3.28E-002 1.07E-003 
AM241 2 A2E-002 S AIE- 002 1. 97E-002 9.34E-OOS 
PU241 1.64E-002 1.71E+OOO 4.36E-00I 1. 4lE-002 
PU242 4.27E-003 1.69E-OOS 4.59E-006 O.OOE+OOO 

Errors quo~. ~O sigma 

Operator: ~ Date : ---'6=----'j=--,..._t::J~.~'l_ 

Date: --"(,'-j-J, ......!.>::z,'+I0f2'7+-_ 	 I 
f! I 	 !""~ 	

1 

i 


! 




, t~ .. 

Summed Results Report for LL85238300TRU 6/3/2009 1,19:15 PM Page 70 

1-	 -------------- ------ ------------ 
Summed Segment Spectra Results1 

Category: Segmented 	 I1
1- --	 ------- --------1 
C:\Canberra\NDA2k\Data\00000386_CNTROOOl_DCAT0002_PROCOOAI.CNF 

Elapsed Live Time: 119.07 sec Elapsed Real Time: 120.00 sec 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 9.839E-002 +/- 1. 0'1; < 1. 597E-006 < 4.536E-OIS 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.167E-00I +/- 1.1% < 1.894E-006 < 1.844E-011 
Al-26 < 1.064E-OOl +/- 6.6% < 1.72eE-006 < 5.598E-006 
K-40 1.l21E+000 +/- 26.3% 1. 82GB-005 1.749E-00I 
Co-57 < 3.552E-001 +/- 1. 5'1; < 5.766E-006 < 4.156E-Ol1 
Co-60 2.850E-OOI +/- 9.8% 4.627E-006 2.499E-010 
Se-75 < 2.678E-OOI +/- 1. 0% < 4.348E-006 < 1.843E-Oll 
Kr-85 < 3.288E+OOI +/- 2.4% < S.337E-004 < 8.285E-008 
Sr-90 < 1.254E-00I +/- 0.8% < 2.036E-006 < 9.094E-OI0 
Sb-125 < 3.303E-00I +/- 1.3% < S.363E-006 < 3.178E-OI0 
lla-133 < 2.179E-001 +/- 0.8% < 3.S38E-006 < 8.609E-OIO 
Cs-134 < 1. 001E-00I +/ 0.7% < 1. 625E-006 < 7.638E-Oll 

X 	 Cs-137 
Eu-lS2 < 3.91SE-OOI +/- 1.7% < 6.356E-006 < 2.200E-009 
Eu-lS4 < 3.332E-001 +/- 1.4% < S.408E-OG6 < 1.249E-009 
HO-166m < 1. S81E-001 +/- 1.6% < 2.567E-006 < 8.792E-00B 
lli-207 < 1. 04SE-00I +/- 0.7% < 1.697E-006 < 1.902E-009 
Pb-210 < 2.928E+OO3 +/- 11. 3% < 4.753E-002 < 3.806E-OOS 
Ra-226 < 2.382E-OOI +/ 1.3% < 3.867E-006 < 2.3B2E-007 
Ac-227 < 9.413E-OOI +/- 8.2% < 1.S28E-OOS < 1.290E-OOB 
Th-230 < 4.533E+OO2 +/- 8.2% < 7.359E-003 < 2.221E-002 
Pa-231 < S.199E+OOO +/- 11.1% < 8.440E-00S < 1.OB7E-004 
Th-232 < 3.614E-001 +/- 1.1% < 5.867E-006 < 3.2S6E+OOO 
U-232 < 3.6HE-OOI +/ - 1.1% < S.867E-006 < 1.673E-OOB 
U-233 < 3.390E+003 +/ - 1. 3% < S.S04E-002 < 3.4S8E-001 
Pa-234 < S.6S1E-001 +/ 12.1% < 9.l74E-006 
Pa-234m < 6.B87E+OO2 +/- 1.S% < 1.11BE-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.04SE-OOI +/- 1.7% < 4.942E-006 < 1. 39lE-001 
Np-237 2.393E-OOI +/- 54.6% 3.88SE-006 3.3S0E-004 
Pu-238 1.069E+OOS +/- 7.9% 1. 735E+OOO 6.178E-003 
U··238 < 1. 2l8E+OOl +/- 1.6% < 1.977E-004 < 3.581E+OOI 
Pu-239 4.S82E+005 +/- 4.4% 7.438E+OOO 7.285E+OOO 
PU-2391l < 1.620E+OO4 +/- 3.2% < 2.630E-OOI < 2.576E-00I 
U-239 < 6.9BOE+OO3 +/- 14.9% < 1.133E-001 

X 	 Pu-240 
AtI'.-241 7.692E+OO4 +/- 11.9% 1. 24 9E+00O 2.21SE-002 
Am-241B 3.686E+OO4 +/- 4.5% S.984E-001 1. 062E-002 
Pu-241 < 1.16SE+OOS +/- 1.7% < 1. 892E+OOO < 1.121E-003 
Pu-241B 1.S6SE+OOS +/ S.O% 2.S41E+OOO 1.506E-003 
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Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1. 035E+OOO +/  1.1% < 1.680E-005 < S.121E-006 
Cm-243 < 1.067E+OOO +/ 3.0% < 1. 732E-005 < 2.049E-OOB 
Cm-244 < 1.262E+OO5 +/ 13.9% < 2.049E+OOO < I.S40E-003 
Cm-245 < 1. 84lE+OOO +/  7.4% < 2.9B9E-OOS < 1. 059E-OOS 
Cm-247 < 2.004E-OOI +/  8.4% < 3.2S4E-006 < 2.14SE-003 
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Nuclide Total Activity :tError Concentration Mass 

(uCi) (uCi/g) 
 9 

Cf-249 < 1.689E-001 +/ 3.1% < 2.742E-006 < 4.088E-008 
Cf-2S1 < 1.012E+000 +/- 5.3% < 1. 642E-OOS < 6.322E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* ;::: Nuclide was manually edited 
< MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 7.29E+OOO +- 3.24E-OOI 4.82E-OOI +- 1.52E-002 

Beta: 3.92E+002 + 9.8SE+OOO Alpha: 1. OOE+OOO + O.OOE+OOO 

Number of energy lines used it: correction: 4 


Energy Mass (g) 
------ ----_ .. 
129.30 3.62E-OOI +- 1. SSE-002 

203.5S B. HE-OOI +- B.ISE-002 

375.05 2.54E+00O +- 1.46E-001 
413.71 2.87E+OOO +- 8.S1E-002 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: 8GS with Trans. 

Analysis Method: LLNL 8G8 Operating procedure 

Item ID: LLSS238300TRU 

NID identified fiducial nuclide 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Pu-239 
MEASURED 

61600.0 g 
7.SSE+00O +
1. 48E+OOO +
2.40B+OO4 +
1. 43E+000 +
7.34E+OOO +
4.7811-002 +

Activity 
Nuclide Mass Activity Uncert. 

g Ci Ci 

SR90 <LLD <LLD O.OOB+OOO 
CSD7 <LLD <LLD O.OOE+OOO 
U233 <LLD <LLD O.OOB+OOO 
U234 <LLD <LLD O.OOB+OOO 
U235 O.OOE+OOO O.OOll+OOO O.OOE+OOO 
NP237 O.OOE+OOO O.OOE+OOO O.OOll+OOO 
PU238 4.77E-002 B .26E-001 1.SSE-OOI 
U238 <LLD <LLD O.OOB+OOO 
PU239 7.2911+000 4.SBB-OOI 1.0IE-OOl 
PU240 S.04B-OOl 1.16B-001 2.B711-002 
AM241 2.2211 002 7.69E-002 1.90E-002 
PU241 1.46E-002 1.S2E+OOO 3.B211-00l 
PU242 3.80E-003 1.SIE-OOS 4.03E-006 

Location:LLNL 
Software version: 
Analysis Date: 

NDA 2000 
5/6/2009 

V.4.0 

1.61E+OOO 
2.l6B-OOl 
3.5IE+OO3 
2.02E-OOl 
1. 6IE+OOO 
7.06E-003 

MDA 
Ci 

9 
Ci 
nCi/g 
Ci 
g 
W 

O.OOE+OOO 
1. 25B-007 
3.39E-003 
O.OOE+OOO 
3.0411-007 
4.31E-007 
7.7GE-003 
1. 2211-005 
4.3lB-003 
1.0SE-003 
3.02E-00S 
1.43E-002 
O.OOE+OOO 

Date: 6-]'-O~ 

fe, kzlCA 
} 

ITR: Date: t 
I~ I 

,. 

J 
! 
; 
! 

• 1 
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--------1 
1 

Combined Sum Spectrum and Segment NID Results I 
1 Category: Segmented 
1---- ------------------ ------------------------------- ------------ --I

1 

C:\Canberra\NDA2k\Data\00000386_CNTR0001_DCAT0002_PROCOOAL.CNF 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 9. 839E- 002 +/- 1. 0% < 1. 597E-006 < 4.536E-015 
pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 1.167E-001 +/- l.Hr < 1.894E-006 < 1. 844E-011 
Al-26 < 1. 064E-001 +/- 6.6% < 1. 728E-006 < 5.598E-006 
K-40 1.121E+000 +/ - 26.3% 1.820E-005 1. 749E-001 
Co-57 < 3.552E-001 +/- 1.5% < 5.766E-006 < 4.156&-011 
Co-60 2.850E-001 +/ 9.8% 4.627E-006 2.499E-010 
Se 75 < 2.678E-001 +/- 1.0% < 4.348&-006 < 1. B43E-01l 
Kr-85 < 3.288&+001 +/- 2.4% < 5.337E-004 < 8.285&-008 
Sr-90 4.B14E-002 +/- 25.9% 7.8HE-00? 3.490E-010 
Sb-125 < 3.303&-001 +/ - 1. 3% < 5.363E-006 < 3.178E-OI0 
Ba-133 < 2.179&-001 +/- 0.8% < 3.S38E-006 < 8.609&-010 
Cs-134 < 1. OOlE-OOl +/- 0.7% < 1.62SE-006 < 7.638E-Oll 

? Cs-137 4.8l4E-002 +/- 25.9% 7.814E-007 5.488&-010 
Eu-152 < 3.915E-001 +/- 1.7'6 < 6.356E-006 < 2.200&-009 
&u--154 < 3.332&-001 +/- 1.4% < 5.40BE-006 < 1.249E-009 
Ho·166m < 1.S81E-001 +/ 1.6% < 2.567E-006 < 8.792E-00B 
Bi-207 < 1. 045E-001 +/- 0.7% < 1. 697E-006 < 1.902&-009 
Pb-210 < 2.928E+003 +/- 11. 3% < 4.753E-002 < 3.806E-005 
Ra-226 < 2.382E-OOl +/- 1.3% < 3.867E-006 < 2.382E-007 
Ac-227 < 9.413E-001 +/- 8.2% < 1.528E-005 < 1.290&--008 
Th-230 < 4.533E+002 +/- 8.n < 7.359E-003 < 2.221E-002 
Pa-231 < 5.199&+000 +/ 11.1% < 8.440E-005 < 1.087E-004 
Th-232 < 3.614E-001 +/ 1.1% < 5.867E-006 < 3.256E+000 
U-232 < 3.614E-001 +/- 1.1% < 5.867E-006 < 1.673E-008 
U-233 < 3.390E+003 +/- 1.3% < 5.504E-002 < 3.4S8E-00l 
Pa-234 < 5.651&-001 +/- 12.1% < 9.174E-006 
Pa-234m < 6.887E+002 +/- 1. 5% < 1. 118E-002 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.045E-001 +/- 1.7% < 4.942E-006 < 1.391E-001 
Np-237 1. 354E- 001 +/- 62.0% 2.198&-006 1. 896E-004 
Pu-238 8.622E+004 +/- 6.1% 1. 400E+000 4.983&-003 
U-238 < 1.21SE+001 +/- 1.6% < 1.977E-004 < 3.581E+001 
PU'239 5.146&+005 +/ 6.5% 8.353E+000 8.181E+OOO 
Pu-239B < 1.620E+004 +/- 3.2% < 2.630E-001 < 2.S76E-001 
U-239 < 6.980E+003 +/- 14.9% < 1.133E-001 
Pu-240 1.393E+003 +/- 33.8% 2.261E-002 6.058E-003 
Am-241 8.409E+004 +/- 8.9% 1. 365&.. 000 2.422&-002 
Am-241B 4.272E+004 .. /- 7.3% 6.935E-001 1.230E-002 
PU-241 < 1.165E..005 +/- 1.'" < 1.892E+000 < 1.121E-003 
Pu-241B 1. 668E+005 +/- 10.4% 2.707E+000 1. 604E-003 
PU-242 < O.OOOE+OOO +/- 0.0% < 0.000&.. 000 < O.OOOE+OOO 
Am-243 < 1. 035&+000 +/- 1.1% < 1. 680E-005 < 5.121E-006 
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Cm-243 < 1.067E+OOO +/ 3.0% < 1.732E-005 < 2.049E-008 
Cm-244 < 1.262E+OO5 +/ 13.9% < 2.049E+OOO < 1.540E-003 
Cm-24S < 1. 841E+OOO +/ 7.4% < 2.989E-005 < 1. 059E-005 
Cm-247 < 2.004E-001 +/ 8.H < 3.2S4E-006 < 2.145E-003 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


---. 
Cf-249 < 1. 689B-D01 +/ 3.1% < 2.742E-006 < 4.088E-ooe 
Cf-251 < 1.012E+000 +/ 5.3% < 1.642E-005 < 6.322E-007 

? = Nuclide is part of an undetermined solution 

X ~ Nuclide rejected by the interference analysis 

* ::::- Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 8.18B+OOO +- S.32E-001 O.OOB+OOO +- O.OOE+OOO 

Beta: O.OOE+OOO + O.OOE+OOO Alpha: O.OOE+OOO +. O.OOE+OOO 

Number of energy lines used in correction: o 


Energy Mass (g) 
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1-------------- -------- 
1 Automated Independent Technical Review 
I ---------- ---------

Counter ID: SGS with Trans. Count Type: Assay - 5S Carbon Steel 
Container ID: LL8523B300TRU Assay Date: 5/6/2009 
Waste Matrix Code: 
Sequence Number: 386 

1--------- - ------ - -------  - ----  1 
IData combiner Analysis: 
1 Input combination 2: only Isotopics 
i
i Source of results is undefined. 

input data are valid. 
I 

1-- -------- -------------------- ---------- ---------- ----.------ ---·----1 
1 

DISPOSITION: 

J------- --------- --------- --------- ---I 
IMGA Analysis: 1 

I Note: The measured and declared isotopics are inconsistent. 
1---------- ---------- --------- ---------- -- ------ --------

1 

-~(-----I
DISPOSITION: 

1---- ------- ------- ------- -------- ----------- ---------- -----1 
IGamma Analysis: 1 

I Analysis Status: No errors. ()~ I 
1 Ratio of Pu-239 414 to 129 keY line activities is above the limit of 2.50 1 

I_:::==~~m_~:~~~~=:_c~e=~_:~~=~e h:~_:~~~:st=d_~:=:_~ev~:~~ __________________ I 

DISPOSITION: 

----------1,Segment Data Review: 
Segment: 1 OK 

Segment: 2 OK 

Segment: 3 Analysis Warnings: "' 

Some transmission peaks rejected." j; 

Segment: 4 OK / 0" fkI.Segment: 5 OK 

Segment: 6 Analysis Warnings: 


Minimum transmission used. 
Segment: 7 Analysis Warnings: 

Minimum transmission used. 
Segment: 8 OK 

Segment: 9 OK 

Segment: 10 OK 

Segment: 11 OK 

Segment: 12 OK 

Segment: 13 OK 
 i 
Segment: 14 OK 
Segment: 15 Analysis Warnings: OK. /J" 4JiJ;fVl' 1 

Reference Peak Error 5: The reference peak correction was less tWan 1.1 
Segment: 16 Analysis Warnings: 

Ok. ).)& !h''';~ . I 



1 Reference Peak Error 5: The reference peak correction was less than 1. 1 • ;I' 
1------------------- -------- --------- -------- ------------------ ---------1 
DISPOSITION: 

i ··~~:~~~i~n~~~~~---
1 

I -----
DISPOSITION: 

Expert Date: k-]- QiReview bY:-l"#J~IL.'/"R-i/a..et,(4~'-;q.-----
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(_____________________________________________________ ------------------1 
I ' 
! Radioassay Data Sheet
!---- ----------------------------------------------------------------

Engine Version: MMRes. Cmb. Vl.2 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: CCP-TP-019 Rev 4 Software Version: NDA 2000 V.4.0 
Item 10: LLSS23S300TRU Analysis Date: S/6/2009 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/6/09 Declared date 5/6/09;::0 

Low energy spectrum sensitivity ~ 30.0% Total counts :::; 3.914E+005 

High energy spectrum sensitivity 10.0% 


Pu g/cm2 = 0.1000 Cd g/cm2 2.0706 FWHM at 122 kev = 664 eV 
QFIT 1.46 oY' FWHM at 208 keV = 786 eV 
NQFIT = 1. 05 '" 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to Pu-241 Err % weight %Err % weight %Err 

Pu-238 0.006551 6.0 2.9 3.2650 12.3 0.60759 5.49 0.66060 5.97 
Pu-239 1. 000000 0.0 5.2 498.3774 13.3 92.74451 0.60 92.57053 0.79 
Pu-240 0.069152 12.4 11. 2 34.4636 17.9 6.41343 11.23 6.40674 11.22 
Pu-241 0.002007 12.6 9.7 1. 0000 0.0 0.18609 11.94 0.31386 20.14 
Pu-242 (New alg. ) O.2599( 15) 0.04837 ( 15) 0.04627 ( 14) 
Am-241 0.011689 6.0 2.1 5.8255 12.0 1. 08408 5.45 1.10181 5.54 

Pu-240 effective (meas. date) 8.026 +/ 10.23% 
Am-241 separated about 39.764 +/- 0.971 years ago 
Am/Pu-241 weight ratio = 5.82549 +/ 9.95% 

Messages: 

Lead x-rays detected. 
Ca1culations in MGAABS didn1t converge: results may be suspect. 
Efficiency curvature boundary reached. 
Pu-241/Pu-239 efficiency changed in MGACAL by 2%. 

Notes : * = Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Date: 6-3-0; 
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1 -- -- -- --------------- -- -- --------------------- ----- - ----- --I 
1 ND~ 2000 ~ssay Report 

-- ----- -- 11- ---------------------------------------------- -- -- -
************************* Item Information ************************ 

Item ID: 8GS100 Count Sequence Number: 387 
Operator: RHWM2\RHWM 
Assay Start: 5/6/2009 11:28:28 AM 
Description 1: SGS100 
Description 2: 
Location:LLNL 
Comment: 
Matrix Type: Lucite 
Container Type: 55 TRU Galv 81. 5 
weight: 
Container: 

Gross: 
Volume: 

54.0 
208.0 

kg 
1 

Net: 
Full: 

16.8 kg 
100.0 % 

Density: 0.080 kg /l 

*********************************************** System Configuration 

Counter: SGS with Trans. 
Segments: Number: 16 Offset: o 
Scanning Platform: Start: 934 mm Delta: -51 mm 
Count Type: QC - SGS 100 
collimator/Geometry Setting: Default o 
Transmission Mode: Two Pass 
Transmission Correction Type: Standard 
Transmission Source: Se-75 Trans. o 

Errors quoted at 1.000 sigma 
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1----- --- ------- ----------- ------------------------------ --- --- --I 
1 Segment 1 Results 1 

,---- -------------- ---------------------------------------------- ----I 
Segment: 1 Detector: DETOl position: 1 
C:\Canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P001_S00l 

Acquisition Start: 5/6/2009 11:29:32 AM 

Elapsed Live Time: 118.18 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.238 +/- 0.0125 
SE-75 264.66 0.371 +/- 0.0066 
SE-75 279.54 0.382 +/- 0.0072 
SE-75 400.66 0.441 +/- 0.0085 

Errors quoted at 1.000 sigma 

*********************** peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 11:31:33 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.53 Y 720 769 1. 00 120.89 5.364E-006 7.06 
2234.65 11980 4 1.12 4467.43 4.447E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M ; First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? ; Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

....U% n on Fe < 3.B8E-002 +/- < 2.988E-OOS < 1.446E-OlS 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.401E-002 +/ - 2.2% < 3.239E-OOS S.373E-012< 
Al-26 < 4.332E-002 +/- 16.2% < 4.126E-OOS < 2.279E-006 
K-40 < 3.l0SE-OOl +/ - S .3% < 2.960E-004 < 4.84SE-002 
Co-57 < 1. 297E-OOI +/ 3.4% < 1. 23SE-004 < 1. SlSE-Oll 
Co-60 < 4.698E-002 +/- 1. 9% < 4.47SE-005 < 4.l2lE-Oll 
Se-7S < 1. 028E-OOl +/- 1.9% < 9.79SE-OOS < 7.076E-Ol2 
Kr-S5 < 8.616E+OOO +/- 3.2% < S.20SE-003 < 2.l71E-OOS 
Sr-90 < 3.l52E-002 +/- 2.1% < 3.002E-OOS < 2.285E-010 
Sb-12S < 8.325E·OO2 +/- 2.3% < 7.92SE-005 < 8.DOBE-Ol1 
Ba-133 < 6.6l4E-002 +/- 1. S% < 6.299E-005 < 2.6l3E-OlO 
Cs-134 < 2.02lE-002 +/- 2.1% < 1.924E-005 < 1.S42E-Oll 
Cs-137 < 3.1S2E-002 +/- 2.1% < 3.002E-005 < 3.S93E-OIO 
Eu-lS2 < 3.862E-002 +/- 4.0% < 3.678E-OOS < 2.l70E-OlO 
Eu-lS4 < 9.71lE-002 +/- 2.4% < 9.24BE-OOS < 3.642E-OIO 
Ho-166m < 4.13SE-002 +/- 2.4% < 3.938E-00S < 2.299E-OOB 
Bi-207 < 2.639E-002 +/ - 2.1% < 2.SI4E-OOS < 4.S04E-OIO 
pb-210 < 9.076E+OO2 +/- 47.8% < 8.644E-OOI < 1.180E-OOS 
Ra-226 < 5.388E-002 +/- 2.4% < 5.l32E-005 < S.388E-OOS 
Ac-227 < 3.168E-OOI +/- 8.3% < 3.017E-004 < 4.340E-009 
Th-230 < 1.510E+002 +/ - B.6% < 1.438E-OOl < 7.399B-003 
Pa-231 < 2.lS4E+OOO +/- 11.2% < 2.0S2E-003 < 4.S02E-OOS 
Th-232 < 9.466B-002 +/- 2.3% < 9.0lSE-OOS < S.528E-OOI 
U-232 < 9.466E-002 +/- 2,3% < 9.01SE-OOS < 4.383E-009 
U-233 < 1.099B+003 +/- 2.7% < 1.046E+OOO < 1.12lE-OOl 
Pa-234 < 1.8lZE-OOI +/ 12.3% < 1.726E-004 
Pa-234m < 2.396E+002 +/- 2.3% < 2.2B2E-OOI 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-23S < I.063E-OOI +/ 2.5% < 1.013E-004 < 4.SS9E-002 
Np-237 < 1.462E-OOI +/- 2.0% < 1.392E-004 < 2.046E-004 
Pu-238 < 7.S68E+003 +/- 2.7% < 7.207E+OOO < 4.374E-004 
U-238 < 3.147E+OOO +/- 2.4% < 2.998E-003 < 9.2S4E+OOO 
Pu-239 < 1.40lE+OO3 +/ 3.1% < 1. 33SE+00O < 2.228E-002 
Pu-239B < 4.l99E+OO3 +/- 5.2% < 3.999E+OOO < 6.67SE-002 
U-239 < 1.903E+003 +/- 59.1% < 1.8l2E+OOO 
Pu-240 < 2.S72E+OO3 +/ 4.6% < 2.449E+000 < 1. 119E-002 
Arn-24l B.4l6E+OOl +/- 21.7% 8.0lSE-002 2.424E-OOS 
Am-241B < 9.714E+002 +/- 4.9% < 9.2S2E-OOI < 2.798E-004 
Pu-241 < 3.930E+004 +/ 2.8% < 3.743E+OOI < 3.780E-004 
Pu-241B < 1.06BE+OO4 +/- 2.5% < 1.017E+OOl < 1.02BB-004 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Arn-243 < 4.23SE-OOI +/- 1.9% < 4.036E-004 < 2.09SE-006 
Cm-243 < 4.37lE-OOl +/ 3.4% < 4.163E-004 < B.393E-009 
Cm-244 < 2.S00E+OO4 +/- 14.1% < 2.38lE+OOl < 3.049E-004 
Cm-24S < 6.8l9E-001 +/- 7.7% < 6.49SE-004 < 3.921E-006 
Cm-247 < 3.739E·OO2 +/ 8.6% < 3.S6IB-OOS < 4.000E-004 
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Nuclide Total Activity ~Error concentration Mass 

(uCi) (uci/g) g 


Cf-249 < 3.983E-002 +/ 3.6% < 3.793E-005 < 9.639E-009 
Cf-251 < 3.679E-001 +/- 5.6% < 3.504E-004 < 2.300E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< ~ MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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!--- ------ ------ --- -- --- -- --- -- ------ --- ------ --------------1 
i Segment 2 Results 1 

1------- ------ --------------------------------------------------------I 
Segment: 2 Detector: DET01 Position: 2 
C:\Canberra\NDA2k\Data\00000387_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003 P002_S002 

Acquisition Start: 5/6/2009 11:32:43 AM 

Elapsed Live Time: 117.71 seC Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.278 +/- 0.0140 
SE-75 264.66 0.449 +/- 0.0080 
SE-75 279.54 0.457 +/- 0.0085 
SE-75 400.66 0.514 +/- 0.0098 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 11:34:44 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 1492 1111 1.27 120.69 9.922E-OOS 4.43 
111.12 158 1850 0.76 224.00 2.486E-004 40.23 

2234.68 11980 5 1.15 4467.48 1.. 046E-004 1. 43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet~ 

? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.124E-002 +/- 1.8% < 2.023E-005 < 9.792E-016 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 1. 817E-002 +/- 2.0% < 1.730E-005 < 2.S70E-012 

Al-26 < 1.963E-002 +/ lS.5% < 1.870E-005 < 1.033E-006 

K-40 < 2.08SE-00I +/- 4.9% < 1. 986E-004 < 3.253E-002 

CO-57 < 1. 079E-OOl +/- 3.5% < 1.028E-004 < 1. 262E-Cll 

Co-60 < 3.117E-002 +/- 1.7% < 2.969E-00S < 2.734E-Oll 

Se-75 < S.427E-002 +/ - 1. 9% < B.026E-005 < S.798E-0l2 

Kr-85 < S.764E+OOO +/- 3.1% < 5.490E-003 < 1.4S3E-00S 

Sr-90 < 1. 913E-002 +/- 2.0% < 1. e22E-OOS < 1. 387E-OIO 

Sb-125 < 5.716E-002 +/ 2.1% < S.444E-005 < 5.499E-Ol1 

Ba-D3 < 6.761E-002 +/ 1.7% < 6.439E-00S < 2.671E-OI0 

Cs-134 < 2.177E-002 +/- 2.0% < 2.074E-005 < 1. 66IE-Oll 

Cs-137 < 1.913E-002 +/ 2.0% < 1.822E-00S < 2.181E-010 

Eu-IS2 < 1.163E-001 +/- 3.7% < 1.10SE-004 < 6.537E-OIO 

Eu-154 < 5.187E-002 +/- 2.2% < 4.940E-00S < 1. 94SE-010 

Ho-166m < 2.937E-002 +/- 2.3% < 2.797E-005 < 1.633E-008 

Bi-207 < 2.I73E-002 +/ 2.1% < 2.069E-005 < 3.954E-010 

Pb-210 < 7.363E+00O +/ - 81.7% < 7.0l2E-003 < 9.572E-00S 

Ra-226 < 3.251E-002 +/- 2.1% < 3.096E-OOS < 3.2S1E-008 

Ac-227 < 2.892E-00I +/ 8.3% < 2.7S4E-004 < 3.962E-009 

Th-230 < 3.637E+OOl +/ - 25.1% < 3.464E-002 < 1.782E-003 

Pa~231 < 1. 804E+OOO +/- 11.2% < 1.7l8E-C03 < 3.771E-OOS 

Th-232 < S.848E-002 +/- 2.2% < S.S69E-OOS < 5.269E-001 

U-232 < 5.84SE-002 +/- 2.2% < S.S69E-005 < 2.708E-009 

U-233 < 1.050E+OO3 +/- 2.7% < 1.00OE+OOO < 1.071E-OOI 

Pa~234 < 1.406E-001 +/- 12.2% < 1. 339E-004 

Pa-234m < 1.744E+002 +/ 2.1% < 1. 661E-001 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

U-235 < l.l1SE-OOI +/- 2.5% < 1.062E-004 < 5. 097E- 002 

Np-237 < 1. 3S3E- 001 +/ 2.0% < 1.289E-004 < 1. 895E-004 

Pu-238 < 7.441E+OO3 +/- 2.7% < 7.086E+OOO < 4.301E-004 

U-238 < 2.406E+OOO +/- 2.1% < 2.291E-003 < 7.072E+00O 

Pu-239 < 1.263E+OO3 +/- 3.2% < 1.203E+OOO < 2.009E-002 

Pu-239B < 2.653E+OO3 +/ 6.4% < 2.S27E+OOO < 4.2lBE-002 

U-239 < 9.011E+OOO +/- 98.9% < 8.582E-003 

Pu-240 < 1.723E+OO3 +/- S .4% < 1.641E+00O < 7.495E-003 

Am-241 9.431E+OOO +/ 38.1% 8.982E-003 2.716E-006 

Am-241B < 6.41SE+002 +/- 5.7% < 6.1l0E-001 < 1.848E-004 

Pu-24l < 3.800E+OO4 +/- 2.9% < 3.619E+OO1 < 3.655E-004 

Pu-241B < 1.102E+004 +/- 2.5% < 1.0508+001 < 1. 0608-004 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 1.980E-001 +/- 16.6% < 1.886E-004 < 9.803E-007 

Cm-243 < 3.639E-OOI +/- 3.4% < 3.466E-004 < 6.987E-009 

Cm-244 < 2.470E+OO4 +/ 14.1% < 2.3538+001 < 3.014E-004 

Cm-24S < 6.886E-OOl +/- 7.7% < 6.5S9E-004 < 3.960E-006 

Cm~247 < 3.898E-002 +/- 8.5% < 3.712E-OOS < 4.171E-004 
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Nuclide Total Activity 
(uCi) 

tError concentration 
(uCi/g) 

Mass 
g 

Cf-249 
Cf-251 

< 
< 

4.027E-002 +/
3.674E-001 +/

3.5% 
5.6% 

< 
< 

3.836E-005 
3.499E-004 

< 
< 

9.746E-009 
2.297E-007 

? Nuclide is part of an undetermined solution 

X ~ Nuclide rejected by the interference analysis

* = Nuclide was manually edited 
< ~ MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1--- ------- ---- ---- ---- ---- -------- ---- -------------------1 
Segment 3 Results 11 

1----- ---- ---- ---~-------------- ------------------ ---- -------1 

Segment: 3 Detector: DETOI Position: 3 
C:\Canberra\NDA2k\Data\00000387_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P003_S003 

Acquisition Start: 5/6/2009 11:35:54 AM 
Elapsed Live Time: 114.79 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.274 +/- 0.0140 
SE-75 264.66 0.399 +/- 0.0072 
SE-75 279.54 0.398 +/- 0.0076 
SE-75 400.66 0.468 +/- 0.0091 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 11:37:55 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(kev) Area Counts (keV) centroid Efficiency %Uncert. 

59.53 Y 8927 2384 1.13 120.90 8.054E-005 1. 75 
M 94.81 2226 6356 1.54 191.40 2.045E-004 5.75 14.33 
m 98.74 Y 7716 8792 1. 55 199.25 2.166E-004 4.20 
m 100.82 Y 1261 8603 1.55 203.42 2.228E-004 6.94 
m 103.42 Y 5256 7295 1.56 208.61 2.303E-004 4.16 
M 111.02 1645 4443 1. 53 223.79 2.504E-004 15.23 4.80 
m 114.71 Y 767 5490 1.54 231.16 2.593E-004 16.21 
M 125.29 Y 597 3322 1. 00 252.31 2.816E-004 7.20 4.69 
m 129.39 Y 3161 2303 1.01 260.50 2.a89E-004 2.45 
M 144.22 192 1671 0.90 290.13 3.124E-004 16.79 0.62 
m 146.28 Y 159 1680 0.91 294.25 3.153E-004 19.49 



I 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

m 148.64 Y 396 1693 0.91 298.9B 3.1B4E-004 9.93 
195.72 102 1137 0.89 393.05 3.477E-004 47.66 

M 203.63 Y 693 1393 1.12 408.86 3.480E-004 5.40 2.10 
m 208.06 Y 2616 1477 1.13 417.71 3.478E-004 2.46 

255.57 92 724 1.22 512.66 3.32 8E-004 44.97 
311. 97 Y 142 676 0.78 625.35 2.989E-004 29.53 

M 332.72 Y 962 663 1.28 666.81 2.871E-004 3.82 1. 46 
m 335.60 Y 361 600 1. 29 672.57 2.854E-004 6.89 
m 341. 47 Y 97 599 1.29 684.30 2.821E-004 18.52 
m 345.02 855 496 1.30 691.40 2.801E-004 3.98 
M 368.37 Y 296 317 1. 44 738.05 2.673E-004 8.70 3.02 
m 375.03 Y 2291 262 1. 45 751.37 2.637E-004 4.62 
m 380.14 481 205 1.45 761.57 2.610E-004 6.80 
m 382.76 356 208 1.46 766.82 2.597E-004 7.52 

392.90 766 208 1. 51 787.08 2.544E-004 4.98 
413.74 Y 1996 95 1. 45 828.73 2.439E-004 2.67 

M 422.54 153 66 1.18 846.31 2.396E-004 9.10 0.80 
m 426.35 Y 36 66 1.19 853.91 2.378E-004 22 .60 

451.44 233 67 1.43 904.06 2.263E-004 8.98 
662.46 Y 122 15 1.28 1325.73 1.607E-004 10.79 

2234.66 11980 12 1.15 4467.45 8.S73E-00S 1.45 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 05 +/- 0.01 

Y : Peak Identified by NID 

M = First peak in a multiplet region 

m = Other peak in a multiplet region 

F = Fitted singlet 

? = Adjacent peak noted 


Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 2.432E-002 +/- 1. 8% < 2.316E-005 < 1.121E-015 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 2.374E-002 +/ 2.0% < 2.Z61E-005 < 3.751E-012 

Al-26 < 2.138E-002 +/- 18.9% < 2.036E-00S < 1.124E-006 

K-40 < 2.388E-001 +/- 5.3% < 2.275E-004 < 3.726E-Q02 

Co-57 < 1.495E-001 +/ 4.4% < 1.424E-004 < 1.750E-Oll 

Co-60 < 2.856E-002 +/- 2.5% < 2.720E-005 < 2.S05E-Oll 

Se-75 < 1.192B-00I +/- 1.8% < 1.135E-004 < 8.200E-012 

Kr-85 < 7.275E+00O +/ - 3.1% < 6.929E-003 < 1. 833E-008 

Sr-90 2.002E-001 +/ 11.0% 1. 906E-004 1.451E-009 

Sb-125 < 1.188E-001 +/- 1.9'1; < 1.132E-004 < 1. 143E- 010 

Ba-133 < 9.968E-002 +/- 1. 6% < 9.494E-005 < 3.937E-010 

Cs··134 < 2.430E-002 +/ 2.2% < 2.315E-005 < 1. 854E-011 


? 	 Cs-137 2.002E-001 +/- 11.0% 1.906E-004 2.282E-009 
Eu-152 < 7.274E-002 +/- 3.8% < 6.928E-OOS < 4.088B-OI0 
Eu-154 < 6.778E-002 +/- 2.1% < 6.456E-005 < 2.542E-010 
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Ho-166m < 2.904E-002 +/ 2.3% < 2.76SE-005 < 1. 614E-008 
Bi-207 < 3.076E-002 +/ 2.1% < 2.929E-OOS < 5.598E-OIO 
pb-210 < 1.334E+00I +/ 259.0% < 1. 270E-002 < 1.734E-007 
Ra-226 < 5.311E-002 +/ 2.4% < 5.0S8E 005 < 5.311E-00S 
Ac-227 < 3.961E-001 +/ 8.3% < 3.773E-004 < 5.427E-009 
Th-230 < 5.923E+001 +/ 83.2% < S.641E-002 < 2.902E-003 
Pa-231 < 2.501E+OOO +/ 11.2% < 2.382E-003 < S.228E 005 
Th--232 < 6.493E-002 +/ 2.4% < 6.184E-005 < 5.850E-00I 
U-232 < 8.392E 002 +/ 2.3% < 7.993E-005 < 3.886E-009 
U-233 < 1.44SE+003 +/ 3.0% < 1. 379E+OOO < 1.477E-001 
Pa-234 < 1.324E-001 +/ 12.2% < 1. 261E-004 
Pa-234m < 1.626E+OO2 +/ 2.1% < 1.54BE-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.423E-00I +/ 2.9% < 1.35SE-004 < 6.502E-002 
Np-237 2.764E-001 +/ - 29.6% 2.632E-004 3.870E-004 
Pu-238 < 9.677E+003 +/ 3.1% < 9.216E+000 < 5.593E-004 
U-238 < 3.015E+OOO +/ 2.2% < 2. S71E-003 < 8.864E+000 
Pu-239 2.192E+005 +/ 4.5% 2.088E+002 3.486E+000 
Pu-239B < 5.546E+003 +/ 16.5% < 5.282E+OOO < B.SI7E-002 
U-239 < 1.9S7E+001 +/ 308.4% < 1. S93E-002 

X Pu-240 
? Am-241 4.680E+OO4 +/ 11.3% 4.457E+001 1.34BE-002 

Am-241B 3.027E+004 +/ - 10.2% 2.S83E+001 8.719E-003 
Pu-241 1.510E+OO5 +/ 10.5% 1. 438E+OO2 1.453E-003 
Pu-241B 3.261E+005 +/ 3.6% 3.106E+OO2 3.137E-003 
Pu-242 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.1S2E-001 +/ S7.n < 3.002E-004 < 1.560E-006 
Cm-243 < 4. 773E-00l +/ 3.3% < 4.S46E-004 < 9. J64E-009 
Cm-244 < 3.323E+004 +/ 14 .2% < 3.165E+OOI < 4.0S4E-004 
Cm-245 < 8.90SE-DOI +/ - 7.8% < 8.4S4E-004 < S.122E-006 
Cm-247 < S.2S1E-002 +/ 8.5% < S.001E-005 < 5.618E-004 



---- - - ------
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 6.419E-002 +/ 3.4% < 6.114E-00S < 1.553E-008 
Cf-2S1 < 4.864E-001 +/- 5.8% < 4.632E-004 < 3.040E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 

< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 


Pu-239 3.49E+000 +- 1.S8E-00I 9.47E-001 +- 2.38E-002 


Beta: 2.21E+002 +- 9.88E+000 Alpha: 1. OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (9) 


129.30 6.21E-OOI +- 2.83E-002 

203.S5 1.25E+000 +- 7.40E-002 

375.05 2.00E+000 +- 9.90E-002 
413.71 2.00E+000 +- 6.58E-002 
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1-- ------------------ -------- -------- ------------- ------------- ---I 
1 Segment 4 Results 1 

1 ------------- ---- ------- ----------------- ---- ---- --- ----------1 
Segment: 4 Detector: DET01 position: 4 
C:\Canberra\NDA2k\Data\00000387_CNTROOOl_DCAT0002 PROCOOAG_ANLZ0003_P004_S004 

Acquisition Start: 5/6/2009 11:39:05 AM 
Elapsed Live Time: 102.44 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81. 5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.286 +/- 0.0164 
SE-75 264.66 0.388 +/ 0.0073 
SE-75 279.54 0.400 +/- 0.0080 
SE-75 400.66 0.459 +/- 0.0093 

Errors quoted at 1.000 sigma 

Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 11:41:06 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.50 Y 53372 6197 1.10 120.85 4. nOE-006 1.27 
M 94.72 Y 10884 11266 1.56 191.23 1. 200E-004 2.27 62.13 
m 98.73 Y 43291 15014 1.57 199.24 1. 41BE-004 1.84 
m 100.91 Y 6708 15035 1. 57 203.60 1. 539E-004 2.86 
m 103.38 Y 31467 12757 1.57 208.53 1.676E-004 1. 81 
M 111.12 Y 11622 7670 1.37 223.99 2.099E-004 1.84 84.36 
m 114.58 Y 9428 9351 1.37 230.92 2.281E-004 1. 97 
m 116.67 Y 8954 8745 1.38 235.09 2.387E-004 1.90 
m 120.60 Y 2469 7827 1. 39 242.94 2.579E-004 3.46 
m 122.88 Y 1053 6902 1. 39 247.50 2.685E-004 6.67 
m 125.26 Y 4359 6579 1. 39 252.25 2.790E-004 2.48 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area 
(keV) Area Counts (keVj centroid Efficiency %Uncert. 

m 129.32 Y 20510 5721 1.40 260.36 2.960E-004 1.62 
M 144.20 Y 1286 4378 1.15 290.10 3.470E-004 29.64 
m 146.28 Y 1110 4875 1.15 294.25 3.s27E-004 29.65 
m 148.56 Y 2906 4892 1.16 298.82 3.586E-004 28.27 
M 161.10 Y 1177 5085 1. 47 323.86 3.835E-004 18.32 
m 164.60 Y 1283 7581 1. 47 330.86 3.S83E-004 15.32 

171.46 Y 904 4469 1. 20 344.58 3.956E-004 13 .31 
179.38 Y 559 4201 1.11 360.40 4.006E-004 20.50 
189.34 Y 704 4509 1.06 380.30 4.02SE-004 17.38 
195.59 Y 898 4302 0.95 392.80 4.021E-004 13 .46 

M 203.55 Y 4847 3632 1.14 408.70 3.996E-004 2.08 
m 208.02 Y 15754 3642 1.15 417.63 3.974E-004 1.45 

225.45 127 1885 0.99 452.46 3.854E-004 56.47 
255.31 Y 644 1715 1.38 512.13 3.578E-004 11.62 

M 263.88 Y 341 1710 1.19 529.26 3.492E-004 24.93 
m 267.54 Y 567 1805 1.20 536.56 3.458E-004 23.56 

297.49 Y 518 1739 1.29 596.42 3.174E-004 15.41 
311.84 Y 767 1395 1.09 625.08 3.042E-004 9.30 

M 320.99 Y 595 1479 1. 82 643.38 2.961E-004 7.76 
m 323.36 Y 829 2164 1. 83 648.11 2.941E-004 5.73 
M 332.73 Y 5591 1253 1. 32 666.84 2.862E-004 1.85 
m 335.64 Y 2230 1180 1. 33 672.65 2.8388-004 2.70 
m 341.42 Y 626 1244 1.33 684.19 2.792E-004 5.89 
m 344.98 Y 4847 1190 1.33 691.31 2.764E-004 1. 94 
M 366.98 Y 677 947 1.27 735.28 2.602E-004 6.35 
m 368.52 Y 1209 1034 1.27 738.36 2.592E-004 4.15 
m 375.03 Y 13064 844 1.28 751.37 2.S47E-004 1.47 
m 380.14 Y 2501 640 1. 28 761.58 2.5l3E 004 2.50 
m 382.74 Y 2094 586 1.29 766.78 2.497E-004 2.70 

392.86 Y 4564 564 1. 59 787.00 2.433E-004 2.20 
413.68 Y 11809 355 1.42 828.59 2.312E-004 1. 55 

M 422.54 Y 945 221 1.28 846.31 2.265E-004 6.97 
m 426.74 Y 188 173 1.28 854.70 2.243E-004 7.76 
m 429.91 Y 54 157 1.28 861. 02 2.227E-004 11.99 

451. 42 Y 1380 193 1.47 904.01 2.124E 004 3.63 
618.82 Y 128 27 1.41 1238.53 1.613E-004 12.20 

M 645.88 Y 67 40 1.41 1292 .60 1.562E 004 16.59 
m 652.60 Y 78 53 1.41 1306.03 1.549E-004 14.23 
m 659.03 Y 46 53 1.42 1318.88 1. 538E- 004 19.94 
m 662.36 Y 644 35 1.42 1325.53 1. 533E-004 4.48 

721. 93 Y 310 26 1.25 1444.58 1.443E-004 6.94 
769.70 Y 59 17 0.71 1540.03 1. 3848-004 19.58 

2234.64 11980 53 1.11 4467.41 6.641E-005 1. 53 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.18 +/ - 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 

Fit 

2.98 

4.68 

8.02 

0.87 

3.28 

3.46 

8.62 

1.48 

1.63 
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************************ NID/MDA Results **********.***************** 

Nuclide Total Activity %-Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2.903E-002 +/ 1.8% < 2.76SE-OOS < 1.338E-OIS 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 3.848E-002 +/ 2.0% < 3.66SE-005 < G.080E-012 
Al-26 < 3.30BE-002 +/ 14.5% < 3.150E-005 < 1.740E-006 
K-40 < 2.613E-001 +/ 4.8% < 2.489E-004 < 4.07GE-002 

X Co-57 
Co-60 < 2.64SE-002 +/ 1.7% < 2.Sl9E-OOS < 2.320E-01l 
Se-7S < 1.914E-OOI +/ - 1.7% < 1. 823E-004 < 1. 317E-Oll 
Kr-85 < 1. 222E+00I +/ 3.0% < 1.164E-002 < 3.0S0E-OOS 
Sr-90 < 6.098E-002 +/ 2.0% < S.B08E-OOS < 4.421E-OIO 
Sb-125 < 2.296E-001 +/ 2.2% < 2.187E-004 < 2.209E-OI0 
Ba-133 < 1.608E-00l +/ 1.7% < 1. 531E-Q04 < 6.351E-OIO 
Cs-134 < 2.752E-002 +/ 1. 8% < 2.621E-OOS < 2.l00E-Oll 

X Cs-137 
Eu-152 < 9.96GE-002 +/ 3.6% < 9.492E-005 < 5.601E-OI0 
EU-154 < 1. 099E- 001 +/ 2.2% < 1. 046E- 004 < 4.l20E-010 
Ho-166m < 2.939E-002 +/ 2.3% < 2.799E-OOS < 1. 634E- 008 
Bi-207 < 4.037E-002 +/ 1.9% < 3.844E-005 < 7.347E-OI0 
Pb-210 < 4.161E+003 +/ 37.2% < 3.963E+OOO < 5.409E-OOS 
Ra-226 < 8.034E-002 +/ 2.2% < 7.6S1E-005 < 8.034E-008 
Ac··227 < 6.344E-00I +/ 8.3% < 6.042E-004 < 8.691E-009 
Th-230 < 3.118E+OO2 +/ 8.5% < 2.969E-OOl < 1.S2BE-002 
Pa-231 < 3.701E+00O +/ 11.2% < 3.525E-003 < 7.73SE-OOS 
Th-232 < 1.00lE-OOl +/ 2.4% < 9.536E-OOS < 9.022E-OOI 
U-232 < 1.600E-OOl +/ - 2.1% < 1.524E-004 < 7.408E-009 
U-233 < 2.374E+OO3 +/ - 2.6% < 2.261E+OOO < 2.422E-00I 
Pa-234 < 1.243E-OOI +/ 12.2% < 1.184E-004 
Pa-234m < 2.0S4E+OO2 +/ 2.1% < 1.956E-00I 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 2.0lBE-00l +/ 2.4% < 1.922E-004 < 9.221E-002 
Np-237 9.683E-00I +/ 14.4% 9.222E-004 1. 356E-003 
Pu-238 < 1.350E+004 +/ 2.5% < 1.286E+OOI < 7.802E-004 
U-238 < 3.283E+00O +/ 2.2% < 3.127E-003 < 9.6S3E+00O 
Pu-239 1. 322E+OO6 +/ 3.2% 1.2S9E+003 2.101E+00I 
Pu-239B 7.515E+005 +/ 1.4% 7.157E+002 1.19SE+OOl 
U-239 < 1.603E+OO4 +/ 46.3% < 1.S27E+00I 

X Pu-240 
Am-241 2.5S1E+005 +/ 4.4% 2.430E+OO2 7.348E-002 
Am-241B 1.35SE+OOS +/ - 3.9% 1.290E+002 3.902E-002 
Pu-241 9.841E+005 +/- 28.Hr 9.372E+OO2 9.467E-003 
Pu-241B 1. nOE+OO6 +/ 2.8% 1.638E+OO3 1.6S4E-002 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.022E-00I +/ 1. 8% < 6.688E-004 < 3.476E-OOG 
Cm-243 < 7.243E-001 +/ 3.3% < 6.898E-004 < 1. 391E-00a 
Cm-244 < 4.698E+OO4 +/ 14.2% < 4.474E+OO1 < 5.731E-004 
Cm-245 < 1.2S2E+OOO +/ 7.6% < 1.193E-003 < 7.201E-006 
Cm-247 < 1. Oa6E-OOI +/ 8.5% < 1. 034E- 004 < 1.162E-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uei/g) g 


Cf-249 < 1.212E-OOl +/ 3.5% < 1.1S4E-004 < 2.932E-00S 
Cf-251 < 7. OSSE-OOI +/ 5.6% < 6.747E-004 < 4.428E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.l0E+OOl +- 6.79E-OOl 6.9SE+OOO +- l.l0E-OOl 

Beta: 2.l3E+002 +- 7.74E+000 Alpha: 1.QOE+OOO +- O.OOB+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 

129.30 3.93E+OOO +- 1. 56E-OOl 
203.55 7.64E+00O +- 2.2SE-00l 

375.0S 1.1SE+OOl + 2.S4E-OOl 

413.71 1. 25E+001 +- 3.26E-OOl 
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i---------------- ------------------------------- -------- -------------1 

1 Segment 5 Results I 
1---- ------------ ------------ ------- ------------ ------- -I 

Segment: S Detector: DETOI position: 5 
C:\Canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P005_S005 

Acquisition Start: 5/6/2009 11:42:16 AM 
Elapsed Live Time: 87.89 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

~;---,---;:-:---

SE-75 136.00 0.001 +/- 0.0005 
SE-75 264.66 0.180 +/- 0.0039 
SE-75 279.54 0.209 +/- 0.0049 
SE-75 400.66 0.335 +1- 0.0075 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 11:44:17 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.40 1998 8208 1.81 100.66 1. 909E-005 9.19 
59.43 Y 129877 10469 1.13 120.71 2.792E-005 1. 28 

M 94.68 Y 22030 17165 1. 55 191.13 5.9868-005 1. 91 107.27 
m 98.70 Y 88701 23008 1.56 199.17 6.294E-005 1.63 
m 100.90 Y 13939 23158 1.57 203.57 6.4568-005 2.28 
m 103.34 Y 65604 19767 1.57 208.45 6.629E-005 1.61 
M 111. 06 Y 23945 11880 1. 40 223.88 7.1298-005 1.60 139.09 
m 114.57 Y 19722 11894 1.41 230.89 7.3348-005 1.69 
m 116.67 Y 18459 11072 1.41 235.08 7.450E-005 1.67 
m 120.62 Y 4542 10048 1.42 242.97 7.654E-005 2.96 
m 125.21 Y 8339 9320 1.43 252.16 7.8718-005 2.14 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %1Jncert. 

m 129.27 y 40991 8090 1. 44 260.26 8.042E-005 1.47 
M 144.22 Y 2669 6447 1.19 290.14 1. 397E- 004 10.05 1. 64 
m 146.27 Y 2387 6448 1.20 294.24 1. 469E-004 10.36 
m 148.56 Y 5889 6450 1.20 298.82 1.541E-004 8.84 
M 160.91 Y 2589 7438 1.61 323.49 1.836E-004 13.57 4.98 
m 164.58 Y 2275 9572 1. 61 330.83 1.904E-004 12.55 

171.39 Y 1945 6461 1.41 344.43 2.014E-004 8.77 
179.16 Y 794 6956 1.29 359.96 2.118E-004 21.99 
189.38 Y 1495 6063 1.44 380.39 2.227E-004 10.89 
195.65 Y 1524 5896 1.27 392.91 2.280E-004 10.56 

M 203.52 Y 9698 5461 1.19 408.64 2.335E-004 2.18 1.29 
m 207.97 Y 31289 4899 1. 20 417.52 2.361E-004 1. 81 
M 237.81 Y 350 3044 1.27 477.16 2.458E-004 35.37 1.22 
m 243.16 Y 670 5099 1.28 487.85 2.465E-004 26.28 

255.31 Y 1455 3199 1. 37 512.12 2.469E-004 8.63 
M 263.94 Y 430 2648 1. 20 529.38 2.466E-004 23.15 0.87 
m 267.55 Y 1167 2780 1.21 536.59 2.475E-004 20.42 
~l 297.44 Y 795 2046 1.14 596.32 2.486E-004 24.03 1. 38 
m 300.20 Y 152 1B12 1.15 601. 82 2.481E-004 36.37 

311.76 Y 1346 2271 1. 1.5 624.93 2.460E-004 B.03 
M 321. 09 Y 951 2434 1.67 643.58 2.439E-004 6.43 5.51 
m 323.42 Y 1551 3133 1.67 648.24 2.433E-004 4.28 
M 332.69 Y 10950 1833 1.30 666.76 2.410E-004 1. 65 6.37 
m 335.61 Y 4332 1726 1.31 672 . 58 2.403E-004 2.22 
m 341.41 Y 1132 1B23 1. 31 684.18 2.387E-004 4.70 
m 344.95 Y 9616 1744 1.32 691.25 2.377E-004 1. 70 

368.48 Y 3657 2504 2.32 738.27 2.309E-004 3.91 
M 375.00 Y 25369 1673 1.28 751. 30 2.289E-004 1. 42 19.45 
m 380.08 Y 4999 1198 1. 29 761.46 2.274E-004 2.10 
m 382.67 Y 4171 1068 1.29 766.62 2.266E-004 2.23 

392.85 Y 8822 914 1.57 786.98 2.234E-004 1.90 
M 413.63 Y 22542 512 1.37 828.50 2.157E-004 1.73 4.10 
m 418.90 Y 75 521 1. 37 839.03 2.136E-004 32.09 
m 422.51 Y 1781 464 1. 38 846.25 2.121E-004 3.46 
m 426.47 Y 384 510 1.38 854.16 2.106E-004 8.70 

451. 37 Y 2697 328 1.39 903.92 2.012E-004 2.93 
481.46 Y 71 171 1.20 964.05 1.909E-004 40.84 
618.91 Y 282 51 1.40 1238.71 1.547E-004 8.85 

M 640.37 Y 104 58 1.63 1281. 59 1.504E-004 12.97 1.49 
m 645.90 Y 172 67 1.64 1292.64 1.493E-004 9.70 
M 658.75 Y 76 59 1.46 1318.31 1. 469E-004 17.05 2.76 
m 662.33 Y 1215 51 1.47 1325.48 1. 463E-004 3.58 

688.69 Y 82 50 1.54 1378.15 1.417E-004 23.22 
721. 89 Y 570 51 1.62 1444.50 1. 365E- 004 5.77 
756.16 Y 73 14 1.22 1512.97 1.317E-004 18.26 
769.22 Y 144 23 1.59 1539.06 1.300E-004 12.41 

2234.62 11980 65 1. 07 4467.36 B.677E-005 1.63 

Reference Peak Correction factor (from 2234.4 keY peak) is 1. 37 +/- 0.02 

Y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
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? = Adjacent peak noted 

Errors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCl/g) g 


-~~-

n on Fe < 3.856E 002 +/ 1. 8% < 3.672E-005 < 1.77BE-OIS 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.576E-002 +/- 2.0% < 3.405E-005 < S.650E-012 
Al-26 < 4.572E-002 +/- 14.7% < 4.3S4E-005 < 2.40SE-006 
K-40 < 4.017E-OOl +/- 4.9% < 3.826E-004 < 6.267E-002 
Co·57 1. 498E+OOl +/- B.9% 1.427E-002 1.7S2E-009 
Co-60 < 4.21BE-002 +/- 1.6% < 4.017E-OOS < 3.699E-Oll 
Se-7S < 2.942E-OOl +/- 1.9% < 2.BOIE-004 < 2.024E-Oll 
Kr-85 < 1.66SE+OOl +/- 3.1\ < 1.5B6E-002 < 4.197E-OOB 
Sr-90 < B.9llE-Q02 +/- 2.0% < B.4B6E-Q05 < 6.460E-OI0 
Sb-125 < 2.940E-OOl +/ 2.3% < 2.800E-004 < 2.82BE-OI0 
Ba-l33 < 2.22BE-001 +/- 1.7% < 2.122E-004 < 8.B02E-OI0 
Cs-134 < 4.602E-002 +/- 1. 8% < 4.383E-00S < 3. Sl1E-Oll 

X 	 Cs-137 
Eu-152 < 1. 5S1E-001 +/- 1. 8% < 1. 477E-004 < 8.717E-OI0 
Eu-154 < 1.02lE-OOl +/- 2.2% < 9.724E-005 < 3.829E-OIO 
Ho-166m < 4.98SE-002 +/- 2.2% < 4.748E-005 < 2.772E-OOB 
Bi-207 < 4.824E-002 +/ 1. 8% < 4.59SE-005 < 8.781E-OlO 
Pb-2l0 < 2.779E+001 +/- 36.7% < 2.647E-002 < 3.613E-007 
Ra-226 < 1.lS0E-OOl +/ - 2.3% < 1.09SE-004 < 1.150E-007 
Ac-227 < 1.033E+OOO +/ 8.3% < 9.841E-004 < 1.416E-008 
Th-230 < 1. 342E+OO2 +/- 13.H < 1.27BE-OOl < 6.577E-003 
Pa-231 < 5.30lE+OOO +/- 11.2% < 5.048E-003 < 1.10BE-004 
Th-232 < 1.17SE-001 +/- 2.4% < 1.119E-004 < 1.0S8E+OOO 
U-232 7.224E-001 +/- 35.9% 6.8eOE-004 3.345E-008 
U~233 < 3.964E+OO3 +/- 2.7% < 3.776E+OOO < 4.044E-001 
Pa-234 < 1.3a8E-OOl +/ 43.9% < 1.322E-004 
Pa-234m < 2.10BE+OO2 +/- 2.1% < 2.008E-OOl 
U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 3.384E-OOl +/- 2.5% < 3.223E-004 < 1.546E-OOl 
Np-237 2.03SE+00O +/- 12.2% 1.938E-003 2.849E-003 
Pu-238 < 2.255E+OO4 +/- 2.6% < 2.147E+OOl < 1. 303E-003 
U-238 < 4.712E+00O +/- 2.1% < 4.48SE-003 < 1.385E+OOl 
Pu-239 1. 62lE+OO6 +/- 1. 5% 1.544E+OO3 2.578E+001 
Pu-239B 1.676E+006 +/- 1.3% 1.596E+OO3 2.664E+OO1 
U-239 < 4.93SE+OOl +/- 45.9% < 4.700E-002 
Pu-240 4.349E+OO5 +/- 23.4% 4.142E+OO2 1. 892E+OOO 
Am-241 5.007E+OOS +/- 3.8% 4.769E+OO2 1.442E-OOl 
Am-241B S.994E+OOS +/- 5.1% S.709E+002 1. 726E-001 
PU-24l 4.639E+006 +/- 9.2% 4.418E+OO3 4.463E-002 
Pu-241B 5.761E+OO6 +/- 3.0% 5.486E+OO3 5.542E~OO2 

Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 7.427E-001 +/- B.4% < 7.073E-004 < 3.676E-006 
Cm-243 < 1.0BIE+OOO +/- 3.3% < 1.029E-003 < 2.075E-OOB 
Cm-244 < 5.216E+004 +/- 14.2% < 4.968E+OOl < 6.364E-004 
Cm-245 < 2.090E+OOO +/- 7.7% < 1.99lE-003 < 1.202E-005 
cm-247 < 1. 528E-00l +/- 8.5% < 1. 455E-004 < 1.63SE-003 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCilg) g 


Cf-249 < 1.79SE-OOI +1- 3.5% < 1. 709E-004 < 4.344E-008 
Cf-251 < 1.18SE+OOO +1- 5.6% < 1.129E-003 < 7.409E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* ~ Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 16: 
Beta is too small (negative or less than lower limit) 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 - correction not done - 2.58E+OOI +- 3.93E-001 


Beta: -1.63E+001 + 1.16E+OOI Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in attempted correction: 4 


Energy Mass (g) 
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1----------- ----- ----- -----1 
1 Segment 6 Results 
1-------------- ----- -------1

1 

Segment: 6 Detector: DET01 Position: 6 
c:\canberra\NDA2k\Data\00000387_CNTROOOl_DCAT0002_PROCOOAG_ANLZ0003_P006_S006 

Acquisition Start: 5/6/2009 11:45:47 AM 
Elapsed Live Time: 88.51 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5/1 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.001 +/ 0.0005 
SE-75 264.66 0.176 +/- 0.0044 
SE-75 279.54 0.194 +/- 0.0046 
SE-75 400.66 0.316 +/- 0.0071 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

*** Spectrum validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 11 :47 :48 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak search sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.43 Y 118537 9960 1.13 120.71 6.780E-007 1. 28 
M 94.66 Y 21041 16821 1.54 191.11 3.231E-005 1. 92 111.04 
m 98.69 Y 85935 23040 1.54 199.16 3.883E-005 1.63 
m 100.88 Y 13034 23673 1. 55 203.53 4.244E-005 2.31 
m 103.33 Y 61368 19269 1.55 208.42 4.648E-005 1. 62 
M 111. 07 Y 22673 11700 1.39 223.89 5.899E-005 1. 84 139.50 
m 114.58 Y 19294 12983 1.40 230.91 6.436E-005 1.92 
m 116.66 Y 17417 12124 1.41 235.07 6.741E-005 1. 88 
m 120.55 Y 4290 10935 1.41 242.85 7.28SE-005 3.14 
m 122.82 Y 2204 9594 1.42 247.38 7.583E-005 5.01 
m 125.26 Y 8513 9160 1.42 252.25 7.887E-005 2.26 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 129.27 Y 39978 7926 1.43 260.27 8.349E-005 1. 70 
M 141.49 Y 390 5619 1.17 284.68 1.430E-004 20.42 1. 33 
m 144.16 Y 2706 7100 1.17 290.02 1.571E-004 8.65 
m 146.30 Y 2335 6480 1.17 294.30 1. 669E-004 9.09 
m 148.54 Y 5648 7322 1.18 298.77 1.761E-004 7.74 
M 160.87 Y 2587 7432 1. 73 323.41 2.151E-004 16.29 5.44 
m 164.64 Y 2162 9497 1. 74 330.94 2.242E-004 14.73 

171.40 Y 1886 6583 1.19 344.44 2.379E-004 9.02 
179.24 Y 646 5584 1. 07 360.11 2.505E-004 22.74 
189.40 Y 1812 5866 1.32 380.42 2.622E-004 8.89 
195.55 Y 1672 6430 1.14 392.71 2.673E-004 10.23 

M 203.50 Y 9401 5533 1.14 408.60 2.720E-004 1.80 13.97 
m 207.97 Y 30503 5064 1.15 417.53 2.740E-004 1.39 

237.67 169 2689 0.71 476.87 2.766E-004 57.73 
255.34 Y 1544 2816 1.24 512.19 2.731E-004 7.51 

M 263.88 Y 521 2497 1.11 529.26 2.706E-004 9.72 0.88 
m 267.44 Y 1138 2377 1.11 536.37 2.698E-004 5.48 

297.28 Y 671 2387 1.10 595.99 2.621E-004 15.51 
M 311.64 Y 1710 2154 1.55 625.08 2.576E-004 3.63 3.96 
m 316.26 Y 202 2683 1. 56 633.93 2.562E-004 21. 40 
m 320.90 Y 1155 2561 1. 56 643.21 2.546E-004 4.98 
m 323.24 Y 1497 2470 1.56 647.87 2.539E-004 4.12 
M 332.67 Y 10769 1781 1. 35 666.72 2.508E-004 2.34 5.02 
m 335.62 Y 4446 1644 1.35 672.61 2.499E-004 2.76 
m 341. 36 Y 1304 1550 1.36 684.08 2.480E-004 4.71 
m 344.94 Y 9364 1454 1. 36 691.24 2.468E-004 2.32 
M 366.96 Y 1208 1635 1. 28 735.24 2.397E-004 5.46 3.61 
rn 368.49 Y 2567 1654 1.28 738.29 2.391E-004 3.21 
M 375.01 Y 25238 1639 1. 29 751.32 2.372E-004 1. 41 22.58 
m 380.08 y 4854 1129 1.29 761.46 2.356E-004 2.10 
m 382.66 Y 4102 992 1.29 766.61 2.348E-004 2.23 

392.86 Y 8734 955 1. 56 787.00 2.318E-004 1. 90 
413.61 Y 22796 709 1.45 828.45 2.243E-004 1.46 

M 422.49 Y 1622 430 1.18 846.21 2.210E-004 3.41 3.79 
m 426.54 Y 318 515 1.19 854.30 2.196E-004 9.37 
M 445.79 Y 135 298 1. 32 892.76 2.129E-004 15.47 2.50 
m 451.40 Y 2707 307 1. 33 903.97 2.111E-004 2.56 

481.30 Y 131 175 1.21 963.73 2.021E-Q04 23.97 
618.94 Y 207 75 1. 59 1238.76 1. 719E·004 12.16 

M 639.93 Y 87 45 1.41 1280.71 1.683E-004 15.27 1. 64 
m 645.74 Y 161 63 1.42 1292.32 1. 673E-004 10.15 
m 652.44 Y 165 61 1.42 1305.70 1. 663E- 004 9.83 
m 658.64 Y 67 59 1.42 13lS .11 1.652E-004 17.66 
m 662.27 Y 1218 55 1.43 1325.35 1.647E-004 3.56 

668.50 Y 94 33 0.75 1377.77 1. 607E-004 17.41 
703.61 Y 41 36 1.38 1407.96 1. 585E-004 38.19 
721. 84 Y 515 27 1.44 1444.39 1.560E-004 5.67 
755.86 Y 37 25 1. 50 1512.38 1. 514E- 004 35.53 
769.14 Y 159 20 1.43 1538.90 1.498E-004 11. 29 

2234.61 11980 62 1.08 4467.34 5.164E-005 1.63 

Reference Peak Correction factor (from 2234.4 kev peak) is 1. 35 +/ 0.02 

Y = Peak Identified by NID 
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M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 

************************ NID/MDA Results .**** •• **********.*****.**** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.636E-002 +/- 1.9% " 2.510E-005 " 1. 215E- 015 
Pulser " O.OOOE+OOO +/ - 0.0% " O.OOOE+OOO 
Na-22 " 3.541E-002 +/- 1.9% " 3.372E-005 " 5.594E-012 
Al-26 4.744E-002 +/- 19.8% " 4.518E-005 < 2.495E-006" K-40 " 4.302E-001 +/ 5.3% " 4.097E-004 " 6.710E-002 
Co-57 2.330E+000 +/- 34.5% 2.219E-003 2.726E-010 
Co-60 " 3.244E-002 +/ - 2.5% " 3.090E-00S < 2.845E-Oll 
Se-75 " 2.640E-001 +/ 2.3% < 2.515E-004 " 1. 817E-Oll 
Kr-85 " 1.547E+001 +/ - 3.a 1.473E-002 < 3.897E-008" Sr-90 3.33BE-001 +/ - 39.2% 3.179E-004 2.420E-009 
Sb-125 " 2.892E-001 +/- 2.7% < 2.754E-004 " 2.782E-OIO 
Ba-133 " 2.136E-001 +/- 1. 8% 2.035E-004 " 8.43SE-010" Cs-134 " 3.227E-002 +/- 2.0% < 3.073E-00S " 2.462E-Oll 
Cs 137 3.338E-001 +/- 39.2% 3.179E-004 3.805E-009 
Eu-152 " 1.469E-001 +/ 1.8% 1. 399E-004 " 8.2SSE-010" Eu-1S4 " 1. 01lE-001 +/- 2.1% " 9.631E-005 " 3.792E-010 
Ho-166m " 5.344E-002 +/ - 2.4% " 5.090E-005 " 2.971E-008 
Bi-207 " 3.448E-002 +/- 1.9% 3. 284E- 005 " 6.276E-010" pb-no " 3.338E+004 +/- 309.7% " 3.179E+001 4.339E-004" Ra-226 " 9.544E-002 +/- 2.7% < 9.090E-005 < 9.544E-008 
Ac-227 < 8.977E-001 +/- 8.5% " 8.550E-004 < 1.230E-008 
Th-230 < 4.475E+002 +/ 9.0% < 4.262E-001 2.193E-002" Pa-231 " 4.B78E+000 +/- 11.3% < 4.646E·003 " 1. 020E-004 

Th-232 < 9.922E-002 +/- 2.4% 9.450E-005 < 8.940E-001
" U-232 < 1. 813E-001 +/ 2.6% < 1. 727E-004 < 8.396E-009 
U-233 " 3.455E+003 +/- 4.0% " 3.290E+000 < 3.524E-001 
Pa-234 < 1. 579B- 001 +/- 12.1% < 1.504E-004 
Pa-234m < 1. 917E+002 +/- 2.1% 1. 826E-001" U-234 " O.OOOE+OOO +/ 0.0% < O.OOOE+OOO " O.OOOB+OOO 
U-235 < 2.834E-001 +/- 4.0% < 2.699E-004 < 1.295E-001 
Np-237 2.814E+000 +/- 6.0% 2.680E-003 3.939E-003 
Pu-238 " 1. 920E+004 +/ 4.2% < 1.828E+001 < 1. 110E-003 
U-238 " 3.12BE+000 +/- 2.1% < 2.979E-003 < 9.196E+000 
Pu-239 1.623E+006 +/- 4.5% 1.546E+003 2.S81E+001 
Pu-239B 1.S86E+006 +/. 1.3% 1. 510E+003 2.521E+001 
U-239 2.278E+005 +/- 36B.S% " 2.169E+002" Pu-240 2.687E+005 +/ - 41.6% 2.S59E+002 1.169E+000 
Am-241 3.796E+005 +/- 6.1% 3.615E+002 1.093E-001 
Am-241B 4.17SE+005 +/- 6.2% 3.976E+002 1.202E-001 
Pu-241 3.893E+006 +/ - B.8% 3.708E+003 3.746E-002 
Pu-241B 4.962E+006 +/- 3.1% 4.726E+003 4.774E-002 
Pu-242 " O.OOOE+OOO +/. 0.0% < O.OOOE+OOO " O.OOOE+OOO 
Am-243 < 9.447E-001 +/ - 2.2% < 8.998E-004 " 4.677E-006 
Cm-243 9.744E-001 +/ - 3.5% < 9.280E-004 < I.B7lE-OOB" Cm-244 < 5.838E+004 +/- 14.2% < S.560E+001 " 7.122E-004 



•
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Cm~245 < 1.764E+000 +/ 8.4% < 1.680E-003 < 1.015E-005 
Cm-247 < 1.486E-001 +/- 8.5% < 1. 415E-004 < 1. 590E- 003 



------
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf 249 < 1.697E-OOl +/ 3.5% < 1. 616E-004 < 4.106E-008 
Cf-251 < 9.871E-OOI +/- 6.5% < 9.401E-004 < 6.170E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.58E+001 +- 1.16E+OOO 2.41E+001 +- 3.83E-001 

Beta: 2.13E+001 + 1.33E+OOI Alpha: 1.OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 4 

Energy Mass (g) 
~-------

129.30 2. nE+OOl +- 2.23E+OOO 
203.55 2.18E+OOI +- 8.29E-DOI 
375.05 2.4SE+OOI + 6.0DE-OOI 
413.71 2.4BE+OOI +- 6.47E-OOI 
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1----
1 Segment 7 Results 1 

1-------- ------------- ---- --------------------------------------- ---I 
Segment: 7 Detector: DET01 Posi tion: 7 
C:\Canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P007_S007 

Acquisition Start: 5/6/2009 11:48:58 AM 

Elapsed Live Time: 100.48 sec Elapsed Real Time: 120.00 sec 


********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81. 5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.000 +/- 0.0000 
SE-75 264.66 0.250 +/- 0.0049 
SE-75 279.54 0.265 +/- 0.0056 
SE-75 400.66 0.377 +/- 0.0078 

Errors quoted at 1.000 sigma 

*****.***************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 11:50:59 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.49 Y 76119 7869 1.11 120.82 3.439E-006 1.24 
M 94.72 Y 12935 1260. 1. 52 191. 22 1.002E-004 2.15 71.43 
m 98.72 Y 49401 17178 1.53 199.21 1.193E-004 1. 78 
m 100.90 Y 7683 17581 1. 54 203.57 1. 300E-004 2.69 
m 103.33 Y 34141 14255 1. 54 208.44 1.420E-004 1. 76 
M 111.10 Y 13010 8365 1.38 223.95 1. 800E-004 2.23 85.80 
m 114.53 Y 10268 8486 1. 39 230.81 1.962E-004 2.36 
m 116.57 Y 9649 8628 1.39 234.89 2.056E-004 2.29 
m 120.49 Y 2376 7076 1.40 242.72 2.230E-004 4.07 
m 122.83 Y 1369 6778 1.40 247.39 2.328E-004 6.05 
m 125.28 Y 5065 7124 1.40 252.29 2.428E-004 2.75 
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Energy ID Net Peak Continuum 
(keV) Area Counts 

FWHM 
(keV) 

Peak 
centroid 

Peak 
Efficiency 

Net Area 
%Uncert. 

Fit 

m 129.31 Y 23583 5514 1.41 260.34 2.582E-004 2.02 
M 144.15 Y 1484 4582 1.15 290.00 3.033E-004 10.25 1.55 
m 146.31 Y 1322 4647 1.15 294.32 3.084E-004 10.63 
m 148.60 Y 3053 4742 1.16 296.89 3.133E-004 9.04 
M 161.07 Y 1401 4740 1. 32 323.80 3.337E-004 16.28 4.73 
m 164.73 Y 1361 8281 1. 32 331.11 3.378E-004 13 .14 

171.34 Y 1520 4394 1. 06 344.34 3.431E-004 B.25 
179.15 Y 657 4693 1. 33 359.93 3.466E-004 19.34 
189.52 Y 668 4729 1. 80 380.67 3.473E-004 19.13 
195.64 Y 110B 4518 1.28 392.88 3.461E-004 11.49 

M 203.54 Y 5405 3792 1.18 408.67 3.430E-004 2.55 0.91 
m 208.00 Y 17181 3319 1.19 417.60 3.407E-004 2.02 

255.27 Y 679 2004 1. 36 512.05 3.033E-004 12.37 
M 264.13 Y 312 1703 1.13 529.76 2.954E·004 11.90 1.13 
m 267.51 Y 653 1696 1.13 536.52 2.930E-004 6.98 

297.51 Y 341 1841 1.16 596.46 2.735E-004 24.11 
311. 83 Y 824 1442 1.25 625.08 2.644E-004 9.03 

M 321. 02 Y 522 1646 1. 88 643.44 2.588E-004 9.62 3.09 
m 323.40 Y 980 2178 1.88 648.19 2.573E-004 5.37 
M 332.71 Y 5878 1143 1.36 666.79 2.518E-004 2.84 2.25 
m 335.69 Y 2280 1094 1. 37 672.74 2.500E-004 3.53 
m 341.48 Y 646 1179 1.37 684.32 2.467E-004 6.70 
m 344.96 Y 5110 1139 1. 38 691.27 2.447E-004 2.83 
M 366.95 Y 660 1111 1. 27 735.21 2.329E-004 6.93 1.87 
m 368.49 Y 1332 1125 1. 28 738.30 2.321E-004 4.09 
M 375.04 Y 13684 1081 1. 28 751.38 2.288E-004 1.48 12.59 
m 380.11 Y 2665 727 1.29 761. 51 2.263E··OO4 2.48 
m 382.72 Y 2384 630 1.29 766.73 2.251E-004 2.58 

392.85 Y 4838 645 1. 53 786.98 2.204E-004 2.20 
413.67 Y 12354 419 1.47 828.57 2.104E-004 1.56 

M 422.60 Y 903 322 1.27 846.42 2.063E-004 4.06 1.83 
m 426.57 Y 201 279 1.27 854.35 2.045E-004 9.81 
M 445.55 Y 87 142 1.39 892.29 1. 965E- 004 17.60 0.57 
m 451.42 Y 1562 160 1. 39 904.01 1.943E-004 5.82 

618.91 Y 133 68 2.00 1239.70 1.52GE-004 15.41 
M 640.07 Y 34 50 1.39 1281.00 1.487E-004 26.17 1.13 
m 645.95 Y 73 52 1.40 1292.54 1.479E-004 14.91 
m 652.65 Y 82 48 1. 40 1306.13 1. 470E-004 13 .58 
m 658.71 Y 57 43 1.41 1318.23 1.461E-004 17.32 
m 662.31 Y 653 32 1.41 1325.43 1. 456E-004 4.49 

688.71 Y 57 12 1. 70 1378.18 1.423E-004 18.48 
721. 87 Y 299 23 1.62 1444.46 1.386E-004 7.09 
756.19 Y 43 8 1.01 1513.04 1.351E-004 20.97 
769.12 Y 74 23 1.19 1538.88 1.339E-004 17.67 

2234.63 11980 51 1.11 4467.39 4.167E-005 1. 54 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 20 +/- 0.01 

Y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 
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8rrors quoted at 1. 000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activi ty tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 3.0088-002 +/ 1. 6% < 2.8658-005 < 1.3878-015 
Pulser < 0.0008+000 +/- 0.0% 0.0008+000 
Na-22 < 3.0248-002 +/ - 2.0% " < 2.6808-005 < 4.7788-012 
Al-26 < 5.0218-002 +/- 15.5% < 4.782B-005 < 2.6418 006 
K-40 < 3.6468-001 +/- 5.0% 3.472B-004 5.688E-002" 	 " X 	 Co-57 
Co-GO < 3.188B-002 +/- 1.7% < 3.036E-005 < 2.79GB-Oll 
Se-75 1.973E-001 +/- 1.9%- 1.879B-004 < 1.357B-Oll" 	 " Kr-85 < 1.252B+001 +/- 3.1% 1.193E-002 " 3.156E-008" Sr-90 < 6.3188-002 +/ - 2.0% < 6.017E-005 < 4.580B-OI0 
Sb-125 < 2.520B-00l +/- 2.3% < 2.400B-004 < 2.424E-OI0 
Ba-l33 < 1. 724E- 001 +/ 1.7% " 1. 641E-004 " 6.806B-OI0 
Cs-134 < 2.7408-002 +/- 1.81; < 2.610E-005 < 2.09lB-Oll 

X 	 Cs-137 
Eu-152 < 1. 037B-00I +/ 3.7% < 9.880E-005 < 5.830E-OI0 
Eu-154 < 8.635E-002 +/- 2.2% < 8.224E-005 < 3.238E-OI0 
Ho-166m < 4.078E-002 +/- 2.2% < 3.884E-005 < 2.267E-008 
Bi-207 " 1.848B-002 +/- 1. 9% 1.760E-005 < 3.363E-010" Pb-2l0 5.674E+003 +/ 70.4% < 5.404B+OOO < 7.377E-005" Ra-226 < 9.640B-002 +/- 2.3% 9.1B1B-005 9.640E-008" 	 " Ac-227 < 6.604E-00I +/- 8.3% 6.290B-004 < 9.048E-009" Th-230 3.276E+002 +/ 8.6% " 3.122E-001 < 1.606E-002" Pa-231 < 3.870E+000 +/- 11.2'lr < 3.686E-003 < 8.088E-005 
Th-232 < 9.284E-002 +1- 2.4% < 8.842B-005 < 8.365B-OOl 
U-232 " 1.651E-00l +/- 2.2% < 1. 573E-004 7.645E-009" U-233 " 2.490E+003 +/- 2.9% < 2.371E+000 < 2.540E-00I 
Pa-234 7.514E-002 +/- 12.2% < 7.156E-005" Pa-234m < 2.027E+002 +/- 2.1% < 1.931B-00I 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 2.087E-001 +/- 2.6% < 1.9878-004 < 9.536E-002" Np-237 1.194E+000 +/- 14.0% 1.137E-003 1. 672E-003 

Pu-238 1. 419E+004 +/ 2.8% < 1.352E+OOl < 8.204E-004
" U-238 < 3.419E+000 +/- 2.2% 3.2568-003 " 1.005E+00I" Pu-239 1.434E+006 +/- 3.2% 1. 366B+003 2.280E+001 
Pu-239B 9.331E+005 +/- 1.5% 8.886B+002 1.483B+00I 
U-239 < 2.864B+004 +/- 85.6% 2.728E+00I" X 	 Pu-240 
Am-241 2.658E+005 +/- 4.5% 2.532B+002 7.656E-002 
Am-241B 1. 879E+005 +/- 3.8% 1. 789B+002 5.410E-002 
Pu-241 1.183E+OO6 +/- 9.6% 1.127E+003 1.138E-002 
Pu-241B 2.242E+006 +/- 3.0% 2.135B+003 2.157E-002 
Pu-242 " O.OOOE+OOO +1- 0.0% < O.OOOB+OOO < O.OOOE+OOO 
Am·243 < 7.375E-00I +/- 1.9% < 7.024B-004 < 3.650E-006 
Cm-243 7.607E-001 +/- 3.4% < 7.244E-004 < 1. 460E-008" Cm-244 " 3.497E+004 +/- 14.2% < 3.331B+00l < 4.267E-004 
Cm-245 < 1. 255E+000 +/- 7.7% < 1.196E-003 < 7.219B-006 
Cm-247 < 1.1388- 001 +/- 8.5% < 1.084B-004 < 1.218E-003 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 ~:323E-OOI +/- 3.5% < 1.260E-004 < 3.203E-008 
Cf-251 < 7.245E-OOI +/- 5.7% < 6.900E-004 < 4.528E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

Pu-239 2.28E+00I +- 7.40E-OOl B.96E+OOO +- 1.4SE-OOl 

Beta: 1.86E+002 +- 7.S1E+OOO Alpha: 1.OOE+OOO +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (9) 
- -- .. - ------- 
129.30 5.18E+000 +- 2.07E-OOI 
203.55 9.92E+OOO +- 3.39E-00I 
375.05 1. 38E+OOI +- 3.37E-00I 
413.71 1.43E+OOI +- 3.79E-00I 
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Segment, 8 Detector: DETOI position: 8 
C,\Canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P008_S008 

Acquisition Start, 5/6/2009 11:52:09 AM 
Elapsed Live Time: 113.05 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 8l. 5# 1. 75" 

Calibration Date: 3/16/2009 2:01:07 PM 


Nuclide Energy Transmission Ratio 

SE-75 136.00 0.248 +/- 0.0146 
SE-75 264.66 0.436 +/- 0.0079 
SE-75 279.54 0.450 +/- 0.0086 
SE-75 400.66 0.514 +/- 0.0100 

Errors quoted at 1.000 sigma 

***********************' Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis Performed on: 5/6/2009 11:54:11 AM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.54 Y 22199 3294 l.10 120.93 7.864E-005 1. 37 
M 94.76 4107 6378 1. 53 191. 30 1. 985E-004 3.64 20.16 
m 98.74 Y 14100 9136 1.54 199.25 2.098E-004 2.77 
m 100.85 Y 2135 9076 l.54 203.47 2.15SE-004 4.73 
m 103.39 Y 9321 7735 l. 55 208.55 2.221E-004 2.78 
M 111.06 2815 4723 1. 33 223.88 2.404E-004 2.79 12.24 
m 114.75 Y 1523 8289 l.33 23l.25 2.483E-004 4.60 
M 125.38 Y 202 4792 0.99 252.50 2.679E-004 12.06 82.58 
m 129.39 Y 2558 3235 1. 00 260.50 2.741E-004 10.49 
M 144.16 429 2191 1.21 290.02 2.967E-004 14.34 3.58 
m 146.54 Y 424 2712 1. 21 294.77 3.003E-004 15.71 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

m 148.55 Y 951 2683 1.21 298.79 3.031E-004 9.84 
189.34 247 2310 1.07 380.31 3.361E-004 32.00 
195.47 232 2016 1.04 392.55 3.379E-004 30.97 

M 203.59 Y 1428 1578 1.13 408.77 3.393E-004 3.45 2.01 
m 208.04 Y 4655 1716 1.13 417.67 3.397E-004 1. 94 

255.32 123 934 1.20 512.15 3.311E-004 40.07 
267.64 Y 131 808 1.30 536.77 3.264E-004 34.14 
297.66 148 710 0.95 596.75 3.110EOO4 29.36 
311.77 Y 187 804 0.88 624.96 3.030E-004 25.48 

M 332.73 Y 1497 595 1.25 666.84 2.912E-004 3.04 1. 39 
m 335.66 Y 556 627 1.25 672.69 2.895E-004 5.28 
m 341. 31 Y 191 597 1.26 683.99 2.864E-004 11.25 
m 344.98 1246 567 1. 26 691. 32 2.843E-004 3.33 

368.51 Y 484 537 1. 71 738.34 2.716E-004 9.28 
M 375.07 Y 3478 474 1.26 751.43 2.681E-004 2.06 3.20 
m 380.16 588 335 1. 27 761.62 2.65SE-004 4.80 
m 382.70 561 298 1. 27 766.70 2.641E-004 4.90 

392.88 1238 198 1.64 787.04 2.590E-004 3.63 
413.70 Y 3278 126 1. 34 828.65 2.486E-004 2.19 

M 422.62 223 93 1.17 846.46 2.443E-004 7.63 1.11 
m 426.52 Y 57 86 1.18 854.26 2.425E-004 17.49 

451.47 377 70 1.40 904.11 2.313E-004 6.55 
662.57 Y 158 18 1. 53 1325.96 1.6s4E-004 9.40 
721.83 Y 73 9 1. 84 1444.38 1.53BE-004 14.10 

2234.65 119BO 18 1. 09 4467.42 1. 058E-004 1.46 

Reference Peak Correction factor (from 2234.4 keV peak) is 1. 07 +/- 0.01 

Y - Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1. 000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


n on < 1.792E-002 +/- 1.8% < 1.707E-005 < 8.261E-016 
Pulaer < O.OOOE+OOO +/- O.ot < O.OOOE+OOO 
Na-22 < 2.107E-002 +/- 1.9% < 2.007E-005 < 3.329E-012 
Al-26 < 1.563E-002 +/- 18.8% < 1. 489E-005 < 8.222E-007 
K-40 < 2.905E-001 +/- 5.3% < 2.766E-004 < 4.531E-002 
Co-57 < 1.692E-001 +/- 4.5% < 1.611E-004 < 1.980E-011 
Co-60 < 3.126E-002 +/- 1. 7% < 2.977E-005 < 2.741E-011 
Se-75 < 1.333E-001 +/- 1. 8% < 1.270E-004 < 9.174E-012 
Kr-85 < 8.169E+OOO +/- 3.0% < 7.780E-003 < 2.059E-008 
Sr-90 < 4.122E-002 +/- 2.2% < 3.92 6E- 005 < 2.988E-010 
Sb-125 < 1. 444E-001 +/ - 2.4% < 1. 375E-004 < 1. 389E-OlO 
Ba--133 < 1. 060E-OOI +/- 1.6% < 1. 009E- 004 < 4.l87E-010 
Cs -134 < 2.808E-002 +/ - 2.1% < 2.674E-005 < 2. 143E- 011 

X 	 Ca-137 
Eu-152 < 8.982E-002 +/- 3.8% < 8.554E-005 < 5.048E-OI0 
EU-154 < 6.017E-002 +/- 2.1% < 5.730E-005 < 2.256E-OlO 
Ho-166m < 3.B77E-002 +/ 2.3% < 3.692E-005 < 2.155E-00B 
Bi-207 < 2.437E-002 +/ - 2.1% < 2.321E-005 < 4.436E-OlO 
Pb-no < 1.497E+001 +/- 259.0% < 1. 426E- 002 < 1.946E-007 
Ra-226 < 5.400E-002 +/ - 2.4% < 5.143E-005 < 5.400E-008 
Ac-227 < 4.604E-001 +/- 8.3% < 4.385E-004 < 6.307E-009 
Th-230 < 6.274E+OOl +/- 83.3% < 5.975E-002 < 3.074E-003 
Pa-23l < 2.57BE+000 +/ - 11.2% < 2.456E-003 < 5.389E-005 
Th-232 < 7.850E-002 +/- 2.3. < 7.476E-005 < 7.0nE-001 
U-232 < 7.850E-002 +/ - 2.3% < 7.476B-OOS < 3.634E-009 
U-233 < 1.696E+OO3 +/- 3.0% < 1.616E+000 < 1.730E-001 
Pa-234 < 6.961E-002 +/- 12.2% < 6.630E-005 
Pa-234m < 1.501E+002 +/ - 2.1% < 1.430E-OOl 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 1.594E-001 +/- 2.9% < 1.518E-004 < 7.284E-002 
Np-237 3.607E-00l +/- 25.6% 3.435E-004 5.050E-004 
Pu-238 < 1. 058E+004 +/- 3.1% < 1.007E+001 < 6.114E-004 
U-238 < 2.847E+000 +/- 2.1% < 2.711E-003 < 8.370E+OOO 
Pu-239 3.957E+005 +/- 4.5% 3.769E+002 6.292E+000 
Pu-239B < 7.051E+003 +/- 16.6% < 6.715E+00O < 1.121E-001 
U-239 < 3.825E+001 +1 - 308.3. < 3.643E-002 

X 	 PU-240 
Am-24l 5.736E+004 +1- 8.2'0 S.463E+001 1. 652E-002 
Am-241B S.732E+OO4 +/- 9.8% 5.4S9E+OO1 1. 65lE-002 
PU-24l 3.811E+005 +/- 10.5% 3.630E+002 3.666E-003 
Pu-241B 5.933E+005 +1 - 3.3% 5.651E+002 5.708E-003 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 3.42lE-001 +/- 57.8% < 3.258E-004 < 1.693E-006 
Cm-243 < 5.129E-001 +/- 3.3% < 4.884E-004 < 9.847E-009 
Cm-244 < 2.932E+004 +/- 14.2% < 2.792E+001 < 3.577E-004 
Cm-245 < 9.699E-001 +/- 7.8% < 9.237E-004 < 5.577E-006 
Cm-247 < 6.811E-002 +/- 8.5% < 6.486E-005 < 7.287E-004 



------ - - - -- -

NID/MDA Report for SGS100 5/6/2009 11,54,12 AM Page 32 

Nuclide Total Activity %Error concentration Mass 
(uCi) (uCi/g) 9 

-.-------
Cf -249 < 7.607E-002 +/ 3.4% < 7.244E-005 < 1.841E-008 
Cf-251 < 5.455E-001 +/- 5.8% < 5.196E-004 < 3.410E-007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

PU-239 6.29E+OOO +- 2.82E-001 1.88E+000 +- 3.99E-002 

Beta, 2.68E+002 +- 1. 36E+001 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 5.30E-00l +- 5.95E-002 
203.55 2.65E+00O +- 1.11E-001 
375.05 2.99E+000 +- 8.11E-002 
413.71 3.22E+000 +- 9.38E-002 
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---- --------------1 
1
1 ---- 

Segment 9 Results 
---- 

I
-----1 

Segment: 9 Detector: DET01 position: 9 
C:\Canberra\NDA2k\Data\00000387 CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P009_S009 

Acquisition Start: 5/6/2009 11:55:21 AM 
Elapsed Live Time: 117.59 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.263 +/ 0.0135 
SE-75 264.66 0.437 +/- 0.0079 
SE-75 279.54 0.449 +/- 0.0084 
SE-75 400.66 0.510 +/- 0.0097 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 11:57:22 AM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.51 Y 2864 1246 1.23 120.86 1.150E-005 2.85 
98_89 467 3163 1.26 199.55 1.655E-004 18.23 

129.28 Y 220 1043 1. 07 260.29 2.753E-004 21.86 
375.15 Y 74 113 1.63 751.60 2.714E-004 24.64 
413.62 Y 43 40 1.40 828.48 2.549E-004 27.74 

2234.65 11980 5 1.13 4467.42 5.n8E-005 1. 43 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m Other peak in a mUltiplet region 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 2,293E-002 +/ 1.9% < 2,lB4E-OOS < 1. 057E-015 
pulser < O,OOOE+OOO +/ 0,0% < O.OOOE+OOO 
Na-22 < L424E-002 +/ 1.9% < 1. 357E-005 < 2.251E-012 
Al-26 < 3.235E-002 +/ 19.6% < 3.0B1E-00S < 1. 702E-006 
K-40 < 2.567E-OOl +/ 5.3% < 2.444E-004 < 4.004E-002 
Co-57 < 1.104E-OOl +/ 4.5% < 1. 052E-004 < 1. 292E-Oll 
Co-50 < 3.0nE-002 +/ - 1.7% < 2.927E-005 < 2.695E-Oll 
Se-75 < 8.423E-002 +/ - 2.3% < B.022E-005 < 5. 795E- 012 
Kr-S5 < 5.510E+000 +/ 3.2% < 5.248E-003 < 1. 389E-OOa 
Sr-90 < 1.562E-002 +/ - 2.3% < 1.4B8E-OOS < 1.133E-OIO 
Sb-125 < 5.525E-002 +/ 2.1% < 5.357E-005 < 5.411E-Oll 
Ba-l33 < 6.523E-002 +/ L8% < 6.212E-OOS < 2.576E-010 
Cs-134 < 1.577E-002 +/ 1.9% < L 597E-005 < 1. 279E-Oll 
Cs-137 < L562E-002 +/ 2.3% < 1. 4SBE 005 < 1.7BIE-010 
Eu-152 < 9.S97E-002 +/ 3.8% < 9.HOE-OOS < 5.394E-010 
Eu-lS4 < 4.067E-002 +/ 2.1% < 3.S74E-OOS < 1.525E·010 
Ho-166m < 2.345E-002 +/ 2.5% < 2.233J!-OO5 < 1. 304E-OOS 
Bi-207 < 1. 724E-002 +/ 2.4% < 1. 642E-005 < 3.137E-010 
Pb-210 < 4.l63E+002 +/ 311.1% < 3.965E-001 < S.412E-006 
Ra-226 < 3.863E-002 +/ 2.6'0 < 3.679E-005 < 3.863E-OOS 
Ac-227 < 2.746E-OOl +/ 8.5% < 2.61SE-004 < 3.762E-009 
Th-230 < 1. 377E+OO2 +/ 9.1% < 1.3l2E-OOl < 6.749E-003 
Pa-231 
Th-232 

< 
< 

1.S09E+OOO 
4.767E-002 

+/
+1

11.3% 
2.5'0 

< 
< 

1.723E-003 
4.540E-005 

< 
< 

3.780E-005 
4.295E-001 

lJ-232 < 4.767E·OO2 +/ 2.5% < 4.S40E-005 < 2.207E-009 
lJ-233 < 1.028E+003 +/ 4.1% < 9.791E-OOl < 1. 049E-00l 
Pa-234 < 9.834E-002 +/ 12.2t < 9.366E-005 
Pa-234m < 1. 4l7E+002 +/ 2.1% < 1.3S0E-00l 
lJ-234 < O.OOOE+OOO +/ O.Ot < O.OOOE+OOO < O.OOOE+OOO 
lJ-235 < 1,011E-OOl +/ - 4.1% < 9.628E-005 < 4.620E-002 
Np-237 < 1. 369E-001 +/ 2.2'0 < 1.304E-004 < 1. 916E-004 
Pu-238 < 6.814E+OO3 +/ 4.3'1 < 6.489E+00O < 3.938E-004 
lJ-238 < 2.137E+00O +/ 2.1% < 2.036E-003 < 6.284E+OOO 
Pu-239 3.149E+OO3 +/ 30,0% 2.999E+OOO 5.007E-002 
Pu-239B < 3.S57E+OO3 +/ 18.9% < 3.673E+OOO < 6.l32E-002 
lJ-239 < 2.227E+003 +/ 370.1% < 2.l21E+OOO 
Pu-240 
Am-24l 

< 2.181E+OO3 
1. 562E+002 

+/ -
+1

13.4% 
152.8% 

< 2.077E+000 
1. 488E-001 

< 9.488E-003 
4.499E-005 

Am-241B < 8.444E+OO2 +/ 14.5% < 8.042E-001 < 2.432E-004 
Pu-241 < 3.571E+OO4 +/ 4.3% < 3.400E+OOl < 3.43SE-004 
pu-241B 
Pu-242 

< 
< 

1.097E+004 
O.OOOE+OOO 

+/ -
+1

3.5% 
0.0% 

< 
< 

1.045E+00l 
O.OOOE+OOO 

< 
< 

1.056E-004 
O.OOOE+OOO 

Am-243 < 3.380E-001 +/ 2.2'0 < 3.219E-004 < 1.673E-006 
Cm-243 
Cm-244 

< 
< 

3.486E-OOI 
2.607E+004 

+/
+1

3. fit 
14.1% 

< 
< 

3.320E-004 
2.483E+00l 

< 
< 

6.694E-009 
3.180E-004 

Cm-245 < 6.218E-OOl +/ 8.4'0 < 5.921E-004 < 3.S75E-006 
Cm-247 < 3.771E-002 +/ B.5% < 3.S92E-005 < 4.035E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 
 9 

Cf-249 < 4.002E-002 +/ 3.5% < 3.811E-005 < 9.684E-009 

Cf-25I < 3.537E-OOI +/- 6.6% < 3.369E-004 < 2.2IIE-007 


? Nuclide is part of an undetermined solution 
X = Nuclide rejected by the interference analysis
* = Nuclide was manually edited 
< = MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Absorption correction model: FULL 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 

Pu-239 S.OlE-002 +- 1.SOE-002 4.72E-002 +- 6.80E-003 

Beta: 1.20E+00I +- S.S7E+OOI Alpha: 1. OOE+OOO +- O.OOE+OOO 
Number of energy lines used in correction: 3 


Energy Mass (g) 


129.30 4.53E-002 +- 1.01E-002 
375.05 6.26E-002 +- 1.SSE-002 
413.71 4.13E-002 +- 1.1SE-002 
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[- -- -- ------------ ! 
[ Segment 10 Results 
[-- ------------ -- ----I 

Segment: 10 Detector: DET01 position: 10 
C:\canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002_PROC00AG_ANLZ0003_P010_S010 

ACquisition start: 5/6/2009 11:58:32 AM 

Elapsed Live Time: 118.19 sec Elapsed Real Time: 120.00 sec 


-------------.------------------ 
********************* Transmission Results 

calibration Description: 55 TRU Galv 81. 5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.229 +/ 0.0126 
SE-75 264.66 0.393 +/- 0.0070 
SE-75 279.54 0.403 +/- 0.0075 
SE-75 400.66 0.466 +/- 0.0089 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 12:00:34 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

59.53 Y 1224 759 1.43 120.90 5.027E-006 4.56 
2234.66 11980 8 1.14 4467.45 5.006E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.02 +/- 0.01 

y ~ Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region" 
F Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity 'l;Brror Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe < 1.812E-002 +/ - 1. 9% < 1. 726B-005 < 8.354E-016 
Pulser < O.OOOE+OOO +/ - 0.0% < O.OOOB+OOO 
Na-22 < 2.41SE-002 +/ - 1. 9% < 2.300E-005 < 3.816B-012 
Al-26 < 7.077E-003 +/  19.8% < 6.740B-006 < 3.723E-007 
K-40 < 3.726E-OOI +/ 5.3% < 3.549E-004 < S.813B-002 
Co-S7 < 9.369E-002 +/ 4.6% < 8.9Z3E-00S < 1.096E-Oll 
Co-60 < 3.298E-00Z +/ 1.7% < 3.141E-00S < 2.893E-Oll 
Se-75 < 6.162B-OOZ +/ 2.2% < S.868E-00S < 4.239B-012 
Kr-8S < 5.827E+OOO +/  3.3% < 5.549E-003 < 1.468E-008 
Sr-90 < 2.364E-002 +/ - 2.4% < 2.2S1E-OOS < 1.714E-OIO 
Sb-125 < 4.963E-002 +/ 2.2% < 4.726E-005 < 4.774E-Oll 
Sa-133 < 4.3l8E-002 +/ 1. 8% < 4.112E-00S < 1. 706E-OIO 
Cs-134 < 2.13 SE-002 +/ 2.0% < 2.033E-005 < 1.629E-Oll 
Cs 137 < 2.364E-002 +/ 2.4% < 2.2slE-OOS < 2.695E-010 
Eu-lS2 < 1.01OE-00l +/ 3.8% < 9.623E-005 < 5.679E-OIO 
Eu-154 < 6.896E-002 +/ 2.H: < 6.s67E-005 < 2.58GE-OIO 
Ho-166m < 2.2s2E-002 +/ - 2.4% < 2.l4sE-OOs < 1.252E-008 
Bi 207 < 2.060B-002 +/ 1.9% < 1.962B-005 < 3.749B-OIO 
Pb-2l0 < 8.247E+OO2 +/  308.2% < 7.85SE-OOI < 1.OnE-OOS 
Ra-226 < 4.s75B-002 +/ 2.7% < 4.358E-OOs < 4.S75E-008 
Ac-227 < 2.092B-00I +/ 8.5% < 1.992B-004 < 2.866B-009 
Th-230 < 1.060B+002 +/ 9.0% < 1.010E··OOl < s.194E-003 
Pa-231 < 1.3l5E+OOO +/ 11. 3% < 1.2s2E-003 < 2.749B-005 
Th-232 < 4.98SE-002 +/ 2.6% < 4.750E-005 < 4.494E-OOI 
U-232 < 4.988E-002 +/ 2.6% < 4.7s0E-OOs < 2.309E-C09 
U-233 < 7.670E+OO2 +/ 4.0% < 7.304E-00l < 7.823E-002 
Pa-234 < 1.19sE-OOl +/  12.2% < 1.138E-004 
Pa-234m < 1. 297E+002 +/ - 2.n < 1.235E-OOl 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOB+OOO 
U-235 < 6.961E-002 +/ 3.9% < 6.630B-005 < 3.lSlE-002 
Np-237 < 1.025E-OOI +/ 2.2% < 9.760B-OOS < 1.435B-004 
Pu-238 < 5.130B+003 +/ 4.2% < 4.8S6E+OOO < 2.965E-004 
U-23a < 2.5l0E+OOO +/ 2.2% < 2.390E-003 < 7.379E+000 
Pu-239 < 1.046B+OO3 +/ 3.7% < 9.959B-OOl < 1.663E-002 
PU-239B < 3.681E+OO3 +/ 18.8% < 3.50SB+OOO < s.8S1E-002 
U-239 < 4.424E+003 +/ 366.S% < 4.213E+OOO 
Pu-240 < 2.134E+OO3 +/ 13 .3% < 2.032B+OOO < 9.2aIB-003 
Am-24l 1.S28B+OO2 +/ 151. 2% 1.455E-OOI 4.400B-005 
Am-24lB < 8.l70E+OO2 +/ 14.4% < 7.781B-OOl < 2.353E-004 
Pu-24l < 2.655E+OO4 +/ 4.2% < 2.529E+OOI < 2.5S4B-004 
PU-241B < 7.l81E+003 +/ 3.4% < 6.839B+OOO < 6.90SB-005 
Pu-242 < O.OOOE+OOO +/ 0.0% < O.OOOB+OOO < O.OOOE+OOO 
Am-243 < 2.649E-OOI +/ 2.2% < 2.523E-004 < 1.3l1E-006 
Cm-243 < 2.732E-OOI +/ 3.5% < 2.602E-004 < 5.246B-009 
Cm-244 < 2.l53B+004 +/  14.1% < 2.050E+OOI < 2.626E-004 
Cm-24S < 4.439B-OOI +/ 8.3% < 4.228E-004 < 2.552E-006 
Cm-247 < 2.83SE-002 +/ 8.5% < 2.703E-OOS < 3.036B-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 3.043E-002 +/ 3.5. < 2.898E-005 < 7.364E-009 
Cf-25l < 2.448E-OOl +/- 6.5% < 2.331E-004 < 1. 530E-OO? 

? ; Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ ; Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1- --------------- -------------------- ---- ---- --------------- II 
I Segment 11 Results 
1---- ---- --- -------1 

Segment: 11 Detector: DET01 position: 11 
C:\Canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002 PROCOOAG_ANLZ0003_POl1_S011 

Acquisition Start: 5/6/2009 12:01:43 PM 
Elapsed Live Time: 118,49 sec Elapsed Real Time: 120_00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81-5# 1-75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.149 +/- 0,0101 
SE-75 264_66 0.271 +/- 0.0049 
SE-75 279.54 0.278 +/- 0.0053 
SE-75 400.66 0.329 +/- 0.0065 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 12:03:45 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert, 

59.63 Y 483 550 0,90 121.11 4.429E-006 8.66 
2234_68 11980 5 1-18 4467.49 2.S84E-005 1-42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.01 +/- 0.01 

Y Peak Identified by NID 
M = First peak in a mUltiplet region 
rn = Other peak in a multiplet region 
F Fitted singlet 
? -Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 
(uCi) (uCi/g) g 

n on < 4.151E-003 +/ 1. 8% < 3.954E-006 < 1.914E-016 
Pulser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 2.753&-002 +/ 2.0% < 2.622&-005 < 4.350E-012 
Al-26 < 4.044E-002 +/ 15.1% < 3.851E-005 < 2.127&-006 
K-40 < 3.165E-00l +/ 5.0% < 3.015E-004 < 4.938E-002 
Co-57 < 7.795E-002 +/ 3.4% < 7.423E-005 < 9.120E-012 
Co-60 < 3.456E-002 +/ 2.6% < 3.291&-005 < 3.031&-011 
Se-75 < 6.053E-002 +/ 1.8% < 5.765E-005 < 4.164E-012 
Kr-85 < 4.914E+000 +/ 3.0% < 4.680&-003 < 1. 238E-008 
Sr-90 < 2.103E-002 +/ 1. 9% < 2.003&-005 < 1.525&-010 
Sb-125 < 4.788E-002 +/ 2.1% < 4.560&-005 < 4.606&-011 
Ba-l33 < 3.267E-002 +/ 1.7% < 3.111E-005 < 1.290E-010 
Cs-134 < 1.537E-002 +/ 1. 9% < 1.464&-005 < 1.173E-Oll 
Cs-137 < 2.103E-002 +/ 1.9% < 2.003&-005 < 2.398&-010 
Eu-152 < 8.793E-002 +/ 2.5% < 8.374E-005 < 4.942&-010 
Eu-154 < 7.86lE-002 +/ 2.2% < 7.487E-005 < 2.94SE-010 
Ho-166m < 3.054E-002 +/ 2.2% < 2.90S&-005 < 1.698&-008 
Bi-207 < 1. 620E-002 +/ 2.0% < 1.543E-005 < 2.949&-010 
pb-210 < 9.656E+002 +/ 53.0% < 9.196E-001 < 1.255E-005 
Ra-226 < 3.460E-002 +/ 2.2% < 3.295E-005 < 3.460E-008 
Ac-227 < 2.144E-001 +/ 8.3'1> < 2.042E-004 < 2.937&-009 
Th-230 < 9.560E+001 +/ 8.6% < 9.105E-002 < 4.685E-003 
pa-231 < 1.215E+OOO +/ 11.2% < 1. 157E-003 < 2.539E-005 
Th·232 < 4.185E-002 +/ 2.a < 3.986E-005 < 3.771E-001 
1,;-232 < 4.185E-002 +/ 2.1% < 3.986&-005 < 1.938E-009 
U-233 < 6.989E+002 +/ 2.7% < 6.656E-001 < 7.128E-002 
Pa-234 < 9.891&-002 +/ 12.1% < 9.420E-005 
Pa-234m < 1.554E+002 +/ - 2.1% < 1.480E-001 
U-234 < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 6.563E-002 +/ 2.5% < 6.251E-005 < 3.000E-002 
Np-237 < 8.913E-002 +/ 1.9% < 8.489E-005 < 1. 248E-004 
Pu-238 < 4.812E+003 +/ 2.6% < 4.583E+000 < 2.782&-004 
U-238 < 2.354E+000 +/ 2.2% < 2.242E-003 < 6.920E+000 
Pu-239 < 8.847&+002 +/ 3.1% < 8.426E-001 < 1.407E-002 
Pu-239B < 2.765E+003 +/ 5.3% < 2.634E+000 < 4.396&-002 
U-239 < 6.631E+003 +/ 65.H < 6.315E+000 
Pu-240 < 1. 631&+003 +/ 4.7% < 1.553E+000 < 7.094&-003 
Am-241 6.845&+001 +/ 24.7% 6.519E-002 1.971E-005 
Am-241B < 6.268E+002 +/ 4.9% < 5.969E-001 < 1. 805E-004 
Pu-241 < 2.416&+004 +/ 2.8% < 2.301E+001 < 2.324&-004 
Pu-241B < 6.881&+003 +/ 2.4% < 6.553E+000 < 6.619E-005 
Pu-242 < O.OOOE+OOO +/ - 0.0% < 0.000&+000 < O.OOOE+OOO 
Am-243 < 2.555E-001 +/ 1.8% < 2.434E-004 < 1.265E-006 
Cm-243 < 2.636&-001 +/ 3.3% < 2.510E-004 < 5.061E-009 
cm-244 
Cm-245 

< 
< 

2.132E+004 
4.352E-001 

+/
+/ -

14.2% 
7.7% 

< 
< 

2.030E+001 
4 .145E- 004 

< 
< 

2.600&-004 
2.502E-006 

Cm-247 < 2.741&-002 +/ 8.5% < 2.610E-005 < 2.933E-004 
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Nuclide Total Activity %Error concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 2.473E-002 +/ 3.5% < 2.356E-005 < S.986E-009 
Cf-251 < 2.348E-001 +/- 5.6% < 2.236E-004 < 1. 468E-007 

? ~ Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* = Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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--------- --- -------------------------------------- ----------- -----1 
Segment 12 Results 1 

i --------------------------------- ------------------------------------1 
Segment: 12 Detector: DETOI Position: 12 
C:\Canberra\NDA2k\Data\00000387_CNTROOOl_DCAT0002_PROC00AG_ANLZ0003_P012_S012 

Acquisition Start: 5/6/2009 12:04:54 PM 
Elapsed Live Time: 118.74 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1.75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE 75 136.00 0.000 +/- 0.0000 
SE-75 264.66 0.132 +/ 0.0025 
SE-75 279.54 0.137 +/- 0.0029 
SE-75 400.66 0.183 +/- 0.0039 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 12:06:56 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

2234.65 11960 10 1.13 4467.43 2.420E-005 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.01 +/- 0.01 

y : Peak Identified by NID 
M First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 
? = Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


_.._-
n on Fe < 1. 3S6E- 002 +/- 1. 9% < 1.291E-005 < 6.249E-016 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 1.695E-002 +/- 2.0% < L614E-00S < 2.678E-Ol2 

Al-26 < 9.436E-003 +/ 16.0% < 8.987E-006 < 4.963E-007 

K-40 < 2.504E-00I +/- 5.1% < 2.384E-004 < 3.906E-002 

Co-57 < 6.652E-002 +/- 4.0% < 6.335E-005 < 7.783E-012 

Co-60 < 2.760E-002 +/- 1.7% < 2.628E-005 < 2.420E-Oll 

Se-75 < 5.824E-002 +/- 2.5% < 5.547E-005 < 4.007E-012 

Kr-85 < 4.170E+DOO +/- 3.3% < 3.971E-003 < 1.051E-008 

Sr-90 < 1. S37E 002 +/- 2.2% < 1.464E-005 < 1.1l4E-010 

Sb-125 < 4.509E-002 +/- 2.H < 4.295E-00S < 4.338E-Oll 

Ba-133 < 2.93SE 002 +/- 2.0% < 2.79SE-005 < 1.159E-010 

Cs-134 < 1.337E-002 +/ 2.3% < 1. 273E-005 < 1. 020E-Oll 

Cs-137 < 1.537E-002 +/- 2.2% < 1. 464E DOS < 1.752E-OIO 

Eu-152 < 2. 691E- 002 +/ 3.8% < 2.563E-005 < 1. 513E-DIO 

Eu-1S4 < 4.838E-002 +/- 2.2% < 4.607E-00S < 1. 8HE-010 

Ho-166m < 2.436E-002 +/- 2.3% < 2.320E-00S < 1. 354E-008 

Bi-207 < 1.082E-002 +/- 2.3% < 1. 030E- 005 < 1. 969E-01D 

Pb-2l0 < 1.071E+OOO +/- 39.2% < 1. 020E-003 < L 392E'008 

Ra-226 < 2.849E-002 +/- 2.5% < 2.714E-005 < 2.849E-00a 

Ac-227 < 2.138E~OOl +/- 8.5% < 2. 036E~004 < 2. n8E-D09 

Th~230 < 1. 637E+001 +/ 13 .8% < 1. 559E- 002 < 8.020E-004 

Pa-231 < 1.060E+OOO +/- 11.3% < 1. 010E-003 < 2.216E-00S 

Th-232 < 4.677E-002 +/- 2.4% < 4.454E-00S < 4.214E-001 

U-232 < 4.925E·002 +/- 2.5% < 4.690E-005 < 2.280E-009 

U-233 < 7.130E+002 +/- 3.2% < 6.790E-001 < 7.273E-002 

Pa-234 < 8.9S3E-Q02 +/- 11.6% < 8.S27E-005 

Pa-234m < 9.621E+001 +/~ 2.1% < 9.163E-002 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < 0.000£+000 

U-23S < 6.942E-002 +/- 3.2% < 6.612E-005 < 3.173E-002 

Np-237 < 7.093£-002 +/ 2.3% < 6.756E-00S < 9.931E-005 

Pu-238 < 4.717E+OO3 +/- 3.1% < 4.492E+000 < 2.726E-004 

U-238 < 1.817E+ODO +/- 2.1% < 1. 731E-003 < S.343E+000 

Pu-239 < 7.765E+002 +/- 2.0% < 7.39SE-OOI < 1.23SE-002 

Pu-239B < L424E+003 +/- 6.3% < 1.356E+00O < 2.263E-002 

U-239 < 2.SS2E+000 +/- 49.2% < 2.431E-003 

Pu-240 < 1.086E+003 +/ 5.6% < 1.03SE+000 < 4.725E-003 

Am-241 < 2.098E-00I +/- 16.6% < 1. 998E-004 < 6.041E-008 

Am-241B < 3.931E+002 +/- S.8% < 3.744E-001 < 1.132E-004 

Pu-241 < 2.500E+004 +/- 3.3% < 2.381E+00l < 2.40SE-004 

Pu-241B < 7.242E+003 +/- 3.2% < 6.897E+000 < 6.967E-00S 

pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 1.036E-00l +/- 9.3% < 9.86SE-005 < 5.127E-007 

Cm-243 < 2.181E-OOl +/- 3.7% < 2.077E-004 < 4.187E-009 

Cm-244 < 1.172E+004 +/- 14.1% < 1.116E+001 < 1.430E-004 

Cm-245 < 4.S07E-001 +/- 7.9% < 4.292E-004 < 2.S92E-006 

Cm-247 < 1.941E-002 +/ 8.6% < 1.848E-OOS < 2.077E-D04 
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Nuclide Total Activity tError Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 1.940E 002 +/ 3.6% < 1.848E-005 < 4.695E-009 
Cf-251 < 2.360E-001 +/- 5.9% < 2.248E-004 < l. 4 75E- 007 

? Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

• Nuclide was manually edited 
< MDA 


@ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 



1 
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1------- ------------- --- ------ -------------------------------- -----1 
Segment 13 Results !1--- ------ ---------- --------1 

Segment: 13 Detector: DETOl position: 13 
C:\Canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003 P013_S013 

Acquisition Start: 5/6/2009 12:08:06 PM 
Elapsed Live Time: 118.93 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration Description: 55 TRU Galv 81.5# 1. 75" 
Calibration Date: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.227 +/- 0.0120 
SE-75 264.66 0.370 +/- 0.0066 
SE-75 279.54 0.379 +/- 0.0071 
SE-75 400.66 0.441 +/- 0.0085 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 12:10:07 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area counts (keV) centroid Efficiency %Uncert. 

59.50 Y 91 220 0.93 120.85 1.449E-004 26.06 
2234.65 11980 4 1.11 4467.43 6.835E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

Y ~ Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Ac t i vi ty 'tError Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.158E-002 +/- 1. 8% <: 2.05SE-00s < 9.948E-016 

Pulser <: O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 <: 2.244E-002 +/- 2.0% <: 2.137B-005 < 3.545B-012 

Al-26 < 1. 769E-002 +/- 14.9% <: 1.685E-005 < 9.30SB-007 

K-40 <: 2.315E-00l +/ 4.9% < 2.204B-004 < 3.61lE-002 

Co-57 < 5.S09B-002 +/- 3.S% < s.247E-00S < 6.446E-012 

Co-60 < 2.935E-002 +/- 1.7% < 2.796E-OOS < 2.S74E-Ol1 

Se-75 <: S.241E-002 +/ 1. 9% < 4.992E-OOS < 3.606E-012 

Kr-8S < 3.568E+OOO +/- 3.n <: 3.398E-003 < 8.990E-009 

Sr-90 < 2.026E-002 +/- 1. 9% < 1.930E-005 < 1.469E-OI0 

Sb-125 < 4.375E-002 +/ 2.H < 4.167E-OOs < 4.209E-Oll 

Ba-133 < 1. 927E-002 +/- 1.7% < 1.835E-005 <: 7.612E-Oll 

Cs-134 < 1.703E-002 +/- 2.0% < 1.622E-005 < 1.299E-Ol1 

Cs-137 <: 2.026E-002 +/- 1. 9% <: 1.930E-005 <: 2.310E-OI0 

Eu-152 < 5.939E-002 +/- 2.S% < 5.656E-005 < 3.338E-OI0 

Eu-154 <: 6.40GE-002 +/- 2.2% <: 6.101E-005 < 2.402E-OI0 

Ho-166m < 2.757E-002 +/- 2.2%- <: 2.626E-00S <: 1.533E-008 

Bi-207 <: 1.447E-002 +/ 2.0% <: 1. 378E-005 < 2.634E-010 

Pb-210 <: 1. s29E+OOO +/- 36.7% <: 1. 456E- 003 < 1. 987E-OOe 

Ra-226 <: 3. 803E- 002 +/- 1. 9% <: 3.622E-005 < 3.803E-008 

Ac-227 <: 1. 614E-001 +/- 8.3% <: 1.537E-004 <: 2.212E-009 

Th-230 <: 1.S54E+OOl +/- 13 .0% < 1. 480E-002 <: 7.614E-004 

Pa-231 < 7.767E-001 +/- 11.2% <: 7.397E-004 < 1. 623E-005 

Th-232 < 4.764E-002 +/- 2.2% <: 4.538E-005 < 4.293E-001 

U-232 < 4.764E-002 +/- 2.2% < 4.538E-005 < 2.206E-009 

U-233 < S.86SE+002 +/ - 2.7% < 5.586E-00l <: 5.982E-002 

Pa-234 <: 1. 047E-OOl +/- 12.2% <: 9.972E-00S 

Pa-234m < 1.383E+002 +/- 2.1% < 1.317E-001 

U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO <: O.OOOE+OOO 

U-235 < 5.782E-002 +/- 2.5% < 5.507E-005 < 2.643E-002 

Np-237 < 5.129E-002 +/- 1.9% <: 4.88SE-OOS <: 7.181E-005 

Pu-238 < 4.186E+OO3 +/- 2.6% < 3.986E+000 <: 2.419E-004 

U-238 < 2.008E+OOO +/- 2.1%> < 1. 913E-003 <: 5.904E+OOO 

Pu-239 < 6.686E+OO2 +/- 3.2% < 6.368E-00l < 1. 063E-002 

Pu-239B <: 1.098E+003 +/- 5.7% < 1.046E+OOO < 1. 74sE-002 

U-239 <: 4.373E+000 +/- 45.8% < 4.164E-003 

Pu-240 < 8.450E+002 +/- 5.0% < 8.048E-001 < 3.676E-003 

Am-241 3.923E-001 +/- 30.4% 3.736E-004 1.130E-007 

Am-241B < 3.0S2E+OO2 +/- 5.5% < 2.907E-001 < 8.790E-005 

Pu-241 < 2.197E+OO4 +/- 2.8% <: 2.0nE+00l < 2.1l3E-004 

Pu-241B < 6.S84E+003 +/ - 2.5% < 6.271E+000 < 6.334E-00S 

Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO <: O.OOOE+OOO 

Am-243 < 9.196E-002 +/ - 8.4% < 8.7S8E-005 < 4.5S2E-007 

Cm-243 < 1. 987E-001 +/- 3.3% < 1. S92E-004 <: 3.814E-009 

Cm-244 < 2.024E+OO4 +/ 14.1% < 1.928E+00l < 2.469E-004 

Cm-245 < 3.849E-00l +/- 7.7% < 3.666E-004 < 2.213E-006 

Cm-247 < 2.271E-002 +/- 8.5% <: 2.162E-00s < 2.430E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) g 


Cf-249 < 2.401E-002 +/ 3.5% < 2.286E-005 < 5.810E-009 
Cf-251 < 2.012E-00l +/- 5.6% < 1. 916E- 004 < 1. 258E-007 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< = MDA 

@ = Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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i-- ---- --- --- ---- ------------------------------------------------ -I 
! _______________________::~=~=_=~ ~~~u==~________________________ 1 

Segment: 14 Detector, DET01 Position, 14 
C,\Canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P014_S014 

Acquisition Start, 5/6/2009 12,11:17 PM 
Elapsed Live Time, 119.07 sec Elapsed Real Time: 120.00 sec 

**** •• *************** Transmission Results *.******.***************** 

Calibration Description, 55 TRIT Galv 81.5# 1. 7S" 
Calibration Date, 3/16/2009 2,01,07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.561 +/- 0.0196 
SE-1S 264.66 0.730 +/- 0.0131 
SE-1S 279.54 0.740 +/ 0.0136 
SE-1S 400.66 0.787 +/- 0.0148 

Errors quoted at 1.000 sigma 

*.********************* Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 12:13,18 PM 

Peak Analysis From Channel: BO to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy 10 Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %ITncert. 

2234.64 11980 5 1.11 4467.42 5.271E-OOS 1.42 

Reference Peak Correction factor (from 2234.4 keY peak) is 1.00 +/- 0.01 

y Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

~~-.---

n on Fe < 2.S94E 002 +/- 1.9% < 2.470E-005 < 1.196E-01S 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 2.249E-002 +/- 2.0% < 2.142E-005 < 3.554E-012 
Al-26 < 2.578E-002 +/- 15.2% < 2.4SSE-005 < 1. 356E-006 
K-40 < 2.80SE-OOI +/- 5.0% < 2.672E-004 < 4.376E-002 
CO-57 < 4.747E-002 +/- 3.4% < 4.S21E-OOS < 5.SS4E-012 
Co-60 < 3.060E-002 +/- 1.7% < 2.91SE-OOS < 2.684E-Oll 
Se-75 < 3.BS2E-002 +1- 1.8% < 3.668E-005 < 2.6S0E-012 
Kr-8S < 4.648E+OOO +/- 3.1% < 4.427E-003 < 1. 171E-008 
Sr-90 < 1. 9S0E-002 +/- 1.9% < 1.8S7E-005 < 1.414E-OIO 
Sb-12S < 5.153E-002 +/ - 2.a < 4.907E-005 < 4.957E-Oll 
Ba-133 < 2.284E-002 +/ - 1.7% < 2.175E-00S < 9.02IE-Oll 
CS-134 < 1. 952E-002 +/- 2.0% < 1. 8S9E-OOS < 1.490E-Oll 
Cs 137 < 1.950E-002 +/- 1.9% < 1.8S7E-OOS < 2.223E-010 
Eu-IS2 < 5.518E-002 +/ 2.5% < 5.256E-005 < 3.101E-OI0 
Eu-lS4 < S.812E-002 +/- 2.0% < S.536E-005 < 2.180E-OIO 
Ho-166m < 2.S27E-002 +/- 2.3% < 2.407E-OOS < 1.40SE-008 
Bi-207 < 1.394E-002 +/ - 2.0% < 1.328E-00S < 2.S37E-OIO 
Pb-2l0 < 8.0S3E+OO2 +/- 56.7% < 7.669E-OOI < 1. 04 7E-005 
Ra-226 < 3.S24E-002 +/ - 2.0% < 3.356E-OOS < 3.S24E-OOB 
Ac-227 < 1. 324E-OOI +/- 8.3% < 1.261E-004 < 1.8UE-a09 
Th-230 < 6.014E+OOI +/- 6.6% < S.727E-002 < 2.947E-003 
Pa-231 < 6.278E-001 +/- 11. 2% < S.979E-004 < 1.312E-OOS 
Th-232 < S.24SE-002 +/- 2.2% < 4.995E-00S < 4.726E-001 
U-232 < 5.245E-002 +/- 2.2% < 4.995E-OOS < 2.42SE-009 
U-233 < 4.479E+OO2 +/- 2.7% < 4.266E-00I < 4.568E-002 
Pa-234 < 1.1S4E-001 +/- 11. S% < 1. 099E-004 
pa-234m < 1.263E+OO2 +/- 2.2% < 1. 203E- 001 
U-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 4.244E-002 +/- 2.5% < 4.042E-005 < 1.940E-002 
Np-237 < 5.138E-002 +/- 1. 9% < 4.893E-005 < 7.193E-005 
Pu-238 < 3.171E+OO3 +/- 2.6% < 3.020E+OOO < 1.833E-004 
U-238 < 2.022E+OOO +/ - 2.2% < 1. 925E-003 < 5.944E+OOO 
Pu-239 < S.944E+002 +/- 3.1% < 5.661E-00l < 9.451E-003 
Pu-239B < 1. 433E+OO3 +/- 5.4% < 1.365E+OOO < 2.279E-002 
U-239 < 7.090E+003 +/- 69.S% < 6.752E+OOO 
pu-240 < 9.473E+OO2 +/- 4.7% < 9.022E-OOI < 4.121E-003 
Am-241 < 4.982E+OOO +/ 2S.0% < 4.744E-003 < 1.435E-006 
Am-241B < 3.S84E+OO2 +/ - 5.0% < 3.413E-001 < 1.032E-004 
pu-241 < 1.S05E+OO4 +/- 2.8% < 1.433E+OOI < 1.447E-004 
Pu-241B < 4.142E+OO3 +/- 2.4% < 3.945E+000 < 3.984E-005 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 1.635E-OOI +/ - 1. 8% < 1.s57E-004 < 8.094E-007 
Crn-243 < 1. 687E- 001 +/ - 3.3% < 1.606E-004 < 3.238E-009 
Cm-244 < 2.584E+004 +/- 14.1% < 2.461E+OO1 < 3.152E-004 
Cm-24S < 2.765E-OOI +/- 7.7% < 2.634E-004 < 1. 590E-006 
Cm-247 < 3.480E-002 +/- 8.5% < 3.314E-OOS < 3.724E-004 
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Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/gl g 


Cf-249 < 1.953E-002 +/ 3.5% < 1. 860E-00S < 4.727E-009 
Cf-251 < 1. 478E-00l +/- 5.6% < 1.407E-004 < 9.236E-OOB 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis 

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1----------- --- -------- --- ---- --------------------1 
1 Segment 15 Results I
1---- ---------------- -------- --- -----1 

Segment, 15 Detector, DETOI position: 15 
C,\canberra\NDA2k\Data\00000387_CNTROOOl_DCAT0002_PROC00AG_ANLZ0003_P015_S015 

Acquisition Start, 5/6/2009 12:14,28 PM 

Elapsed Live Time, 119.15 sec Elapsed Real Time, 120.00 sec 


********************* Transmission Results *****************-******** 

Calibration Description, 55 TRU Galv 81.5# 1.75" 
Calibration Date, 3/16/2009 2,01,07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.585 +/- 0.0199 
SE-75 264.66 0.745 +/- 0.0133 
SE-75 279.54 0.755 +/- 0.0139 
SE-75 400.66 0.797 +/- 0.0150 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 12:16:30 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

400.73 44 11 0.95 802.73 2.688E-004 18.85 
2234.68 11980 2 1.16 4467.50 2.677E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/ 0.01 

Y Peak Identified by NID 
M = First peak in a multiplet region 
m = Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity '<Error Concentration Mass 

(uCi) (uCi/g) g 


n on Fe < 2.071E-002 +/- 1.8% < 1.972E-005 < 9.S47E-016 

Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 

Na-22 < 1.829E-002 +/ - 2.1% < 1.742E-005 < 2.890E-012 

Al-26 < 2.844E-002 +/- 15.4% < 2.709E-OOS < 1.496E-006 

K-40 < 2.709E-OOI +/- 5.0% < 2.580E-004 < 4.226E-002 

Co-57 < 4.491E-002 +/ 3.5% < 4.277E-OOs < 5.255E-OI2 

Co-60 < 3.378E-002 +/- 1.7% < 3.217E-005 < 2.963E-Oll 

Se-75 < 3.838E-002 +/- 1.8% < 3.6S6E-005 < 2.641E-012 

Kr-aS < 5.02SE+OOO +/- 3.0% < 4.786E-003 < 1.266E-008 

Sr-90 < 2.0nE-002 +/ 1.9% < 1.978E-OOS < I.S06E-OlO 

Sb··125 < 4.595E-002 +/- 2.1% < 4.377E-005 < 4.421E-Oll 

Ba-l33 < 2.SalE-002 +/- 1.7% < 2.4S8E-OOs < 1.019E-OlO 

Cs-l34 < 1.483E-002 +/ 1.9% < 1.4l3E-00S < 1.132E-Oll 

Cs 137 < 2.077E-002 +/- 1.9% < 1. n8E- 005 < 2.36BE-01O 

Eu-Is2 < 2.907E-002 +/- 3.B% < 2.769E-00s < 1. 634E-01O 

Eu-154 < 5.223E-002 +/ 2.2% < 4.97SE-OOS < 1.959E-010 

Ho-166m < 3.lBOE-002 +/- 2.7% < 3.029E··005 < 1. 76BE- ooa 

Bi-207 < 1.714E-002 +/- 2.0% < 1.632E-005 < 3.119E-OlO 

Pb-2l0 < 9.819E+OO2 +/- 57.4% < 9.3S1E-OOl < 1. 276E-005 

Ra-226 < 4.300E-002 +/- 2.0% < 4.09SE-OOS < 4.300E-008 

Ac-227 < 1. 236E-OOl +/- 8.3% < l.l77E-004 < 1. 693E-009 

Th-230 < 6.227E+OOl +/- 8.6% < 5.930E-002 < 3.0S1E-003 

Pa-23l < 6.6l6E-OOl +/ 11.2% < 6.301E-004 < 1. 383E-005 

Th-232 < 4.678E-002 +/- 2.0% < 4.455E-OOS < 4.2l5E-OOl 

U-232 < 4.678E-002 +/- 2.0% < 4.4SSE-005 < 2.l66E-009 

U-233 < 4.284E+OO2 +/ - 2.8% < 4.0BOE-OOl < 4.370E-002 

Pa-234 < 6.432E-002 +/ 12.2% < 6.126E-00S 

Pa-234m < 1.244E+OO2 +/- 2.1% < 1.18SE-OOl 

U-234 < O.OOOE+OOO +/ - 0.0% < O.OOOE+OOO < O.OOOE+DOO 

U-235 < 4.00lE-002 +/- 2.5% < 3. BllE-OOS < 1. 829E-002 

Np-237 < 4.818E-002 +/- 1. 9% < 4.589E-OOS < 6. H6E-00S 

Pu-238 < 2.924E+003 +/ - 2.7% < 2.784E+OOO < 1.690E-004 

U-238 < 2.439E+OOO +/ 2.2% < 2.323E-003 < 7.l7lE+00O 

Pu-239 < 5.867E+OO2 +/- 3.2% < 5.S88E-OOl < 9.328E-003 

Pu-239B < 1. 341E+OO3 +/- 5.6% < 1. 277E+OOO < 2.l3lE-002 

U-239 < 9.237E+OO3 +/ 70.2% < 8.797E+00D 

Pu-240 < 8.717E+002 +/- 4.9% < B.30lE-001 < 3.792E-003 

Am-241 < 4.7l3E+OOO +/- 2S.4% < 4.489E-003 < 1. 3S7E-006 

Am-241B < 3.34 8E+OO2 +/ - 5.1% < 3.l89E-OOl < 9.642E-OOS 

Pu-24I < 1.492E+004 +/- 2.9% < 1.42lE+OOl < 1.436E-004 

Pu-24lB < 4.l21E+003 +/- 2.4% < 3.925E+OOO < 3.964E-OOS 

Pu-242 < O.OOOE+OOO +/- O.O%- < O.OOOE+OOO < O.OOOE+OOO 

Am-243 < 1. 583E-OOl +/- 1. 8% < 1. SOBE-004 < 7.B37E-007 

Cm-243 < 1. 633E-001 +/- 3.3% < 1. 5SSE-004 < 3.l3SE-009 

Cm-244 < 1.96SE+OO4 +/- 14.1% < 1.8nE+OOl < 2.39BE-004 

Cm-24S < 2.343E-OOl +/- 7.7% < 2.231E-004 < 1. 34 7E-006 

Cm-247 < 3.858E-002 +/ B.5% < 3.67SE-005 < 4.128E-004 
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Nuclide Total Activity '!-Error Concentration Mass 

(ucU (uCi/g) g 


Cf-249 < 2.126E-002 +/ 3.5% < 2.024E-005 < S.144E-009 
Cf-251 < 1.310E-OOl +/- 5.6% < 1.249E-004 < 9.197E-008 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
• Nuclide was manually edited 
< ~ MDA 


@ ~ Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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1-- --------- ----- -I 
I
1--

Segment 16 Results -I 
Segment: 16 Detector: DETOI Position: 16 
c:\canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002_PROCOOAG_ANLZ0003_P016_S016 

Acquisition Start: 5/6/2009 12:17:39 PM 
Elapsed Live Time: 119.16 sec Elapsed Real Time: 120.00 sec 

********************* Transmission Results ************************** 

Calibration :lescription: 55 TRU Galv 81.5# 1. 75" 
Calibration :late: 3/16/2009 2:01:07 PM 

Nuclide Energy Transmission Ratio 

SE-75 136.00 0.513 +/- 0.0187 
SE-75 264.66 0.699 +/- 0.0125 
SE-75 279.54 0.711 +/- 0.0131 
SE-75 400.66 0.765 +/- 0.0144 

Errors quoted at 1.000 sigma 

*********************** Peak Analysis Results *********************** 

Peak Analysis Performed on: 5/6/2009 12:19:42 PM 

Peak Analysis From Channel: 80 to Channel: 8192 

Peak Search Sensitivity: 3.00 


Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

400.83 25 18 0.67 802.93 1.849E-004 32.85 
1332.86 14 2 0.90 2665.39 6.290E-OOS 31.65 
2234.64 11980 o 1.12 4467.41 2.424E-005 1.42 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.00 +/- 0.01 

y = Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F = Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 
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************************ NID/MDA Results **************************** 

Nuclide Total Activity tError Concentration Mass 
(uCi) (uCi/g) g 

n on Fe < 4.209E-002 +/ 2.3% < 4.009E-OOS < 1.941E-01S 
Pu1ser < O.OOOE+OOO +/ 0.0% < O.OOOE+OOO 
Na-22 < 3.467E-002 +/ 2.3% < 3.302E-OOS < S.478E-012 
Al-26 < 4.040E-002 +/ 18.0% < 3.848E-OOS < 2.12SE-006 
K-40 < 4.336E-00I +/ 5.6% < 4.129E-004 < 6.764E-002 
Co-57 < 7.SS4E-002 +/ 4.4% < 7.194E-OOS < 8.838E-012 
Co-60 < 4.644E-002 +/ 2.0% < 4.423E-00S < 4. OBE- 011 
Se-7S < 6.116E-002 +/ 2.8% < 5.824E-005 < 4.208E-012 
Kr-8S < 6.S90E+OOO +/ 3.6% < 6.276E-003 < 1. 661E- 008 
Sr-90 < 1. 82SE-002 +/ 2.6% < 1. 73BE-OOS < 1. 323E- 010 
Sb-12S < 8.272E-002 +/ 2.7% < 7.879E·OOS < 7.958E-Oll 
Ba-133 < 3.S74E-002 +/  2.3% < 3.404E-OOS < 1.412E-OI0 
Cs-134 < 2.37SE-002 +/ 2.8% < 2.262E-OOS < 1.812E-Oll 
Cs-13 7 < 1.82SE-002 +/  2.6% < 1.738E-OOS < 2.081E-OI0 
EU"152 < 6.759E-002 +/ 2.9% < 6.437E-OOS < 3.799E-OI0 
Eu-1S4 < 9.898E-002 +/ - 2.4% < 9.427E-OOS < 3. ?l2E-OI0 
Ho-166m < 3.478E-002 +/ 2.8% < 3.312E-005 < 1.934E-008 
Bi-207 < 1.613E-002 +/ 2.8% < 1.537E-OOS < 2.936E-OI0 
Pb-210 < 2.170E+000 +/ 46.8% < 2.067E-003 < 2.821E-008 
Ra-226 < 4.7S4E-002 +/ 3.0% < 4.528E-005 < 4.754E-008 
Ac·227 < 2.365E-001 +/ 3.5% < 2.2S2E-004 < 3.240E-009 
Th-230 < 2.1S1E+OOI +/ 15.5% < 2.049E-002 < 1.0S4E-003 
Pa-231 < 8.440E-OOl +/ 11.4% < B.03BE-004 < 1.764E-005 
Th"232 < 8.933E-002 +/ 2.9% < 8.S0SE-OOS < 8.049E-OOl 
U-232 < B.933E-002 +/ 2.9% < 8.S08E··OOS < 4.136E-C09 
U-233 < 6.37?E+002 +/ 2.5% < 6.074E-OOI < 6.505E-002 
Pa-234 < 1.282E-00l +/ 12.1% < 1.221E-004 
Pa-234m < 1.933E+OO2 +/ 2.4% < 1. 841E-00I 
U-234 < O.OOOE+OOO +/  0.0% < O.OOOE+OOO < O.OOOE+OOO 
U-235 < 7.843E-002 +/ 3.6% < 7.469E-OOS < 3.584E-002 
Np-237 < 5.438E-002 +/ 2.6% < S.179E-00S < 7.614E-005 
Pu-238 < 5.802E+003 +/ - 3.6% < S.S26E+OOO < 3.353E-004 
U-238 < 2.744E+OOO +/ 2.4% < 2.613E-003 < 8.067E+00O 
Pu-239 < 1.016E+OO3 +/ 4.1% < 9.678E-00l < 1.616E-002 
pu-239B < 1.481E+003 +/ 7.0% < 1.410E+OOO < 2.3S4E-002 
U-239 < 8.790E+00O +/ 58.6% < 8.3?lE-003 
Pu-240 < 1.040E+003 +/ 6.2% < 9.904E-001 < 4.523E-003 
Am-241 < 2.29SE-OOl +/ 19.9% < 2.18SE-004 < 6.609E-OOB 
Am-241B < 3.972E+OO2 +/ 6.4% < 3.783E-001 < 1.144E-004 
PU-24l < 2.965E+004 +/ 3.7% < 2.824E+OOl < 2.8S2E-004 
Pu-241B < 8.818E+OO3 +/ 3.6% < 8.398E+00O < 8.483E-00S 
Pu-242 
Am-243 

< 
< 

O.OOOE+OOO 
1.248E-OOl 

+/
+/ 

0.0% 
10.7% 

< 
< 

O.OOOE+OOO 
1.188E-004 

< 
< 

O.OOOE+OOO 
6.176E-007 

Cm-243 < 2.345E-OOl +/ - 3.9% < 2.233E-004 < 4.502£-009 
Cm-244 < 1.9S0E+OO4 +/ 14.2% < 1. 8S8E+001 < 2.379E-004 
Cffi-24 5 < S.349E-OOl +/  8.1% < S.094E-004 < 3.076E-006 
Cm-247 < 5.093E-002 +/ 8.7% < 4.850E-00S < S.449E-004 
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Nuclide Total Activity 
(ueU 

%Error concentration 
(uei/gl 

Mass 
g 

ef- 249 
Cf-251 

< 
< 

2.955E-002 
2.932E-OOI 

+/
+/

3.8% 
6.2% 

< 
< 

2.81SE-005 
2.793E-004 

< 
< 

7.152E-009 
1.833E-007 

? 
X 

* 
< 

@ 

= 
Nuclide 
Nuclide 
Nuclide 

is part of an undetermined solution 
rejected by the interference analysis 
was manually edited 

MDA 
Half life too short for MDA calculation 

Errors quoted at 1.000 sigma 

***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: FULL 
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, 
--S~~-~~-;:~~:~~-N~~-;:~~~~~-------------- -- -- -I 

I Category: Segmented 1 

1--------- ------------------ -- -------------- --- -- ----- -----1 

C:\Canberra\NDA2k\Data\000003S7_CNTR0001_DCAT0002_PROCOOAK.CNF 

*********************** Peak Analysis Results *********************** 

No 	 peak analysis results available for reporting purposes 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 

(uCi) (uCi/g) 9 


n on Fe < 4.209E-002 +/ 2.3% < 2.506E-006 < 1.941E-015 
Pulser < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO 
Na-22 < 3.84SE-002 +/- 2.0% < 2.290E 006 < 6.0S0E-012 
Al-26 < 5.021E-002 +/- 15.5% < 2.989E-006 < 2.641E-006 
K-40 < 4.336E-OOl +/- 5.6% < 2.S81E-00S < 6.764E-002 
Co-57 1. 731E+00I +/- 9.0% 1.030E-003 2.02SE-009 
Co-60 < 4. 69BE- 002 +/- 1. 9% < 2.797E-006 < 4.121E-Oll 
Se-75 < 2.942E-001 +/- 1. 9% < 1. 7S1E-005 < 2.024E··Oll 
Kr-85 < 1. 66SE+OOI +/- 3.1% < 9.912E-004 < 4.197E-008 
Sr-90 5.339E-001 +/ 24.8% 3.178E-005 3.871E-009 
Sb-12S < 2.940E-001 +/- 2.3% < 1.750E-00S < 2.828B-OIO 
Ba-133 < 2.228E-OOI +/- 1. 7'/; < 1. 326E-005 < 8.802E-OIO 
Cs-134 < 4.602E-002 +/- 1. B% < 2.739B-006 < 3. S11E-Oll 

? 	 Cs-137 5.339E-00I +/- 24.8% 3.178E-005 6.087B-009 
Eu-152 < 1.5S1B-OOI +/- 1. 8% < 9.232E-006 < 8.717E-OIO 
Eu-154 < 1.099B-001 +/- 2.2% < 6.540E-006 < 4.120B-010 
Ho-166m < 5.344E-002 +/- 2.4% < 3.181E-006 < 2.971E-008 
Bi-207 < 4.824E-002 +/- 1. 8% < 2.8nE-006 < 8.781E-010 
Pb~210 < 3.338E+004 +/ 309.7% < 1.987E+000 4.339E-004" Ra-226 < 1.150E-OOl +/- 2.3% < 6.B44E-006 < 1.150E-007 

Ac-227 < 1.033E+OOO +/ 8.3% < G.151E-005 1. 416E-008
" Th-230 < 4.475E+002 +/- 9.0% < 2.664B-002 < 2.193E-002 
Pa-231 " 5.30IE+OOO +/- 11.2% < 3.15SE-004 < 1.108E-004 
Th-232 < 1.175E-001 +/- 2.4% < 6.992E-006 < 1.058E+OOO 
U-232 7.224E~OOl +/- 35.9% 4.300E-005 3.345E-OOe 
\)-233 < 3.964E+003 +/ 2.7% < 2.360E-OOl < 4.044E·OOI 
Pa-234 < 1. 812E- 001 +/- 12.3% < 1.079E-005 
Pa~234m < 2.396E+002 +/ 2.3% < 1. 42GE-002 
\)-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
\)-235 < 3.384E-00l +/- 2.5% < 2.014E-OOS < 1. 546E-001 
Np-237 7.64BE+00O +/- 5.1% 4.S53E-004 1.071E-002 
pu-238 < 2.25SE+004 +/ 2.6% < 1.342E+OOO < 1.303E-003 
\)-238 < 4.712E+000 +/- 2.1% < 2.805E-004 < 1. 385E+OO1 
Pu-239 6.618E+OO6 +/- 1. 5% 3.940E+OO2 1. 052E+OO2 
Pu-239B 4.946E+006 +/ 0.7% 2.944E+002 7.863E+OOI 
U~239 < 2.278B+005 +/- 368.5% < 1.356E+OO1 
Pu-240 7.036E+005 +/- 21. 5% 4.188E+OO1 3.060E+000 
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Am-24l 1. 506E+OO6 +/- 2.3% 8.964E+00I 4.337E-OOI 
Am-241B 1. 428E+006 +/- 2.9% B.499E+OOI 4.112E-OOl 
Pu-24l 1.l23E+OO7 +/- 5.6% 6.686E+OO2 1.OB1E-OOl 
Pu-241B 1.S60E+OO7 +/- 1. 6% 9.28BE+OO2 1. SOlE-OOl 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 9.447E-OOl +1 2.2% < 5.624E-005 < 4.677E-006 
Cm-243 < 1.OBIE+OOO +1- 3.3% < 6.434E-005 < 2.075E-008 
Cm-244 < 5.83BE+004 +1- 14.2% < 3.47SE+OOO < 7.122E-004 
Cm-245 < 2.090E+OOO +/- 7.7% < 1.244E-004 < 1.202E-QOS 
Cm-247 < 1.528E-OOl +/- 8.5% < 9.095E-006 < 1.63SE-003 
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Nuclide Total Activity tError Concentration Mass 

(uci) (uCi/g) 9 


Cf-249 < 1.795E 001 +/ 3.5% < 1. 068E-005 < 4.344E-008 
Cf-251 < 1.185E+OOO +1- 5.6% < 7.057E-005 < 7.409E-007 

? Nuclide is part of an undetermined solution 
X Nuclide rejected by the interference analysis 
* : Nuclide was manually edited 

< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 


***************** Self Absorption Correction Results ****************** 

Self Absorption Correction Analysis Error 3: 
There are not enough peaks to do the calculation 

Absorption correction model: 

Nuclide Corrected Mass (g) Uncorrected Mass (g) 


Pu-239 1.05E+002 +- 1.61E+000 O.OOE+OOO +- O.OOE+OOO 


Beta: O.OOE+OOO +- O.OOE+OOO Alpha: O.OOE+OOO + O.OOE+OOO 

Number of energy lines used in correction: o 


Energy Mass (g) 
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Radioassay Data Sheet 

Engine version: TMU Gamma 

Assay Instrument: SGS with Trans, 

Analysis Method: LLNL SGS Operating Procedure 

Item ID, SG8100 

NID identified fiducial nuclide Pu-239 
Source of isotopics: MEASURED 

Net Weight 16800.0 g 
Pu mass 1.12E+002 +
TRU Alpha Activity 9,71E+00O +
TRU Activity Concentration 5.78E+OO5 +
Pu-239 Equivalent Activity 1,0IE+00I +
Pu-239 FGE 1,06E+002 +
Decay heat 3,06E-00l +

Activity 
Nuclide Mass Activity Uncert, 

g Ci ei 

SR90 3,87E-009 5.34E-007 L57E-007 
eSl37 6.09E-009 5.34E-007 1. 57E-007 
U233 <LLD <LLD O,QOE+OOO 
U234 <LLD <LLD O,OOE+OOO 
U235 Q,OOE+OOO O.OOE+OOO O.OOE+OOO 
NP237 1. 07E-002 7,65E-006 1.25E-006 
PU238 9,29E-003 1,61E-OOI 2.7BE-002 
U238 <LLD <LLD O.OOE+OOO 
PU239 1. 05E+002 6.62E+OOO 1,04E+OOO 
PU240 6.19E+OOO 1. 42E+OOO 2.23E-OOI 
AM241 4,34E-001 1,SlE+OOO 2.37E-OOI 
PU241 1.89E-001 1.96E+OO1 3,08E+OOO 
PU242 3, HE-002 1. 35E-004 2,52E-005 

Errors quoted at 1.000 sigma 

Operator: Date: 

ITR: Date' 

******************** 

1.5 

Location:LLNL 
Software Version: NDA 2000 V,4,Q 
Analysis Date: 5/6/2009 

1. 65E+OO1 g 
1,09E+OOO Ci 
6.47E+OO4 nCi/g 
I,09E+OOO Ci 
1.65E+OOI g 
3,38E-002 W 

MDA 
Ci 

O.OOE+OOO 
8,91E-008 
3.96E-003 
O.OOE+OOO 
3,38E-007 
7,72E-007 
3.l1E-004 
4,71E-006 
1. 2BE-002 
2.7SE-003 
S.86E-004 
3,80E-002 
O.OOE+OOO 
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I-

I Summed Segment Spectra Results 
Category: Segmented 

- - - -- - --I 
1 

1

1--------------------------------------------------------------- -------1 

C:\Canberra\NDA2k\Data\00000387_CNTR0001_DCAT0002 PROCOOAI.CNF 

Elapsed Live Time: 97.71 sec Elapsed Real Time: 120.00 sec 

*********************** Peak Analysis Results *********************** 

*** Spectrum Validity Test warnings *** 
Reference peak/MCA Test failed: reference peak data does not match MCA time 
Peak Fit Test failed: some peak's fit chi-square exceeds limit of 3.0 

Peak Analysis performed on: 5/6/2009 12:20:05 PM 
Peak Analysis From Channel: 80 to Channel: 8192 
Peak Search Sensitivity: 3.00 

Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

49.38 7871 36423 2.32 100.62 7.572E-007 3,85 
59.46 Y 350801 46166 1.12 120,76 6,639E-006 0,40 
67.24 Y 762 26546 0.95 136.31 2.020E-005 32.89 
75.04 633 38240 1.00 151. 90 4.519E-005 47.60 

M 94.70 Y 63889 86729 1.56 191.18 1,524E-004 0.68 347.06 
m 96,71 Y 246139 115267 1. 57 199.19 1.782E 004 0.69 
m 100,90 Y 38159 115289 1. 57 203,57 1. 924E-004 1.15 
m 103.35 Y 176826 97825 1.57 208.47 2.082E-004 0.68 
M 111. 08 Y 66241 58565 1.37 223.92 2.563E-004 2.84 479,57 
m 114.57 Y 54334 78455 1.37 230.90 2.767E-004 2.71 
m 116,64 Y 51077 73756 1. 38 235.02 2.882E-004 2.67 
m 120.58 Y 12890 66368 1.36 242.90 3.0nE-004 2.96 
m 122.82 Y 6338 58901 1. 39 247.37 3.203E-004 3.71 
m 125,26 Y 25332 56221 1.39 252.24 3.3198-004 2.70 
m 129.30 Y 120368 49674 1.40 260.33 3.4968-004 2.57 
M 144.18 Y 7186 33370 1.15 290.07 3.996E-004 5.13 3.33 
m 146.32 Y 6291 33466 1.15 294.33 4.048E-004 5.39 
m 148.56 Y 15532 33604 1.16 298.82 4.099E-004 4.53 
m 152.85 Y 625 33784 1.16 307.39 4.183E-004 21.18 
M 161. 04 Y 7110 33612 1. 36 323.76 4.301E-004 6.72 10.16 
m 164.65 Y 6653 59144 1.39 330.97 4.336E-CO'! 5,64 
m 169.43 Y 1502 54314 1.39 340.52 4,3718-004 11.38 
m 171.32 Y 5227 57506 1.40 344.29 4.380E-004 5.85 

179.21 Y 2305 30990 1.24 360.06 4.400E-004 12,16 
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Energy ID Net Peak Continuum FWHM Peak Peak Net Area Fit 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

189.38 y 4159 29194 1. 39 380.38 4.384E-004 6.64 
195.60 Y 4773 30945 1.14 392.81 4.356E-004 6.13 

M 203.53 Y 26504 25490 1.14 408.67 4.306E-004 0.81 33.98 
rn 208.00 Y 86155 25329 1.15 417.58 4. 272E- 004 0.50 
M 237.87 Y 877 14175 1.57 477 .28 3.976E-004 27.95 1.14 
rn 243.24 y 1717 23985 1.58 488.00 3.917E-004 22.32 

255.32 Y 3811 15441 1.32 512.15 3.783E-004 5.52 
M 263.95 Y 1582 13932 1.21 529.40 3.688E-004 804.24 2.64 
m 267.51 Y 3403 16225 1.21 536.51 3.648E-004 782.86 
M 297.43 Y 2176 10496 1.13 596.29 3.335E-004 4.27 1. 95 
m 300.13 Y 312 9189 1.13 601.69 3.308E-004 23.03 
M 311. 83 Y 4781 9601 1.54 625.07 3.196E-004 2.13 10.49 
m 316.30 Y 751 13336 1.55 634.00 3.155E-004 10.04 
m 320.99 Y 3183 13659 1. 55 643.37 3.113E-004 2.87 
m 323.37 Y 4243 12307 1.56 648.14 3.091E-004 2.29 
M 332.70 Y 29992 8733 1.31 666.78 3.011E-004 0.70 17.00 
rn 335.63 Y 11895 8151 1.31 672.64 2.986E-004 1.09 
m 341. 40 Y 3348 8504 1.32 684.17 2.939E-004 2.49 
rn 344.96 Y 26205 8063 1. 32 691.28 2.911E-004 0.74 
M 361. 83 Y 583 4365 1.29 724.98 2.784E-004 10.36 28.64 
m 366.95 Y 3730 6681 1.30 735.21 2.747E-004 2.57 
m 368.50 Y 7208 5969 1. 30 738.31 2.736E-004 1.58 
m 370.90 Y 1090 6426 1.30 743.12 2.720E-004 5.72 
m 375.02 y 71000 5121 1.31 751.34 2.692E-004 0.51 
m 380.10 Y 13743 4218 1. 31 761.49 2.658E-004 0.97 
rn 382.69 Y 11594 3974 1. 31 766.67 2.641E-004 1. 06 

392.86 Y 24313 3876 1.56 786.99 2.578E-004 0.87 
400.34 Y 521 3496 1. 96 801.93 2.533E-004 19.80 

M 413.65 Y 62825 1823 1.39 828.54 2.458E-004 0.68 10.75 
m 419.11 Y 418 1318 1. 39 839.44 2.428E-004 8.67 
rn 422.53 Y 5180 1404 1. 39 846.28 2.410E-004 1. 66 
m 426.53 Y 1282 1330 1. 40 854.28 2.390E-004 3.75 
m 429.86 Y 292 1300 1.40 860.92 2.373E-004 11.48 
M 445.72 Y 338 974 1.33 892.63 2.296E-004 9.28 3.77 
m 451. 41 Y 7615 11 76 1. 34 903.99 2..271E-004 1. 24 

481.36 Y 284 828 1.60 963.85 2.146E-004 18.30 
558.55 158 377 1. 70 1118.10 1.898E-004 21.42 
597.50 Y 111 408 1.47 1195.93 1.801E-004 33.02 
618.87 Y 728 355 1. 62 1238.63 1. 754E-004 5.92 

M 633.07 Y 110 231 1.52 1267.00 1.725E-004 183.62 8.16 
m 640.09 Y 330 343 1.53 1281. 04 1. 712E- 004 168.88 
m 645.81 Y 518 336 1. 53 1292.46 1.701E-004 166.46 
rn 652.53 Y 532 328 1.53 1305.89 1.688E-004 163.77 
m 658.75 Y 310 300 1. 54 1318.31 1.676E-004 161. 60 
m 662.32 Y 3736 307 1. 54 1325.46 1. 670E-004 159.86 

688.62 Y 263 231 1.59 1378.01 1.625E-004 11.91 
M 696.52 Y 36 159 1. 02 1393.80 1. 612E-004 32.26 0.97 
m 703.53 Y 73 133 1. 03 1407.81 1.601E-004 18.21 
m 709.53 32 114 1. 03 1419.79 1.592E-004 32.35 

721. 88 Y 1519 195 1. 59 1444.48 1.573E-004 3.08 
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Energy ID Net Peak Continuum PWHM Peak Peak Net Area 
(keV) Area Counts (keV) centroid Efficiency %Uncert. 

737.30 Y 56 117 1.58 1475.28 1.550E-004 33.90 
756.04 Y 145 320 1. 26 1512.72 1.525E-004 30.13 

M 766.52 Y 85 85 1.65 1533.68 1. 511E-004 14 .98 
m 769.19 Y 323 121 1. 65 1539.00 1.507E-004 6.24 

1099.58 70 79 1. 75 2199.22 1.187E-Q04 24.84 
1173.47 Y 118 52 1.40 2346.88 1.132E-004 14.53 
1291.80 114 36 1.91 2583.34 1. 048E-004 13.81 
1332.81 Y 163 41 1.41 2665.29 1.019E-004 10.70 
1461.18 Y 60 30 1.10 2921. 82 9.341E-005 20.35 

M 2224.31 30 14 1. 01 4446.76 5.042E-005 20.81 
m 2234.64 191681 141 1.01 4467.40 4.994E-005 0.47 

2293.77 38 56 0.93 4585.56 4.727E-005 40.79 

Reference Peak Correction factor (from 2234.4 keV peak) is 1.07 +/ 0.00 

Y ; Peak Identified by NID 
M First peak in a multiplet region 
m Other peak in a multiplet region 
F ; Fitted singlet 
? Adjacent peak noted 

Errors quoted at 1.000 sigma 

************************ NID/MDA Results **************************** 

Nuclide Total Activity %Error Concentration Mass 
(uCi) (uCi/g) 9 

n on Fe @ 1.OOOE+020 +/- 100.0% @ 5.952E+015 
Pulser < O.OOOE+OOO +/. 0.0% < O.OOOE+OOO 
Na-22 < 1.347E-OOI +/- 1.2% < 8.0l6E-006 < 2.12BE-Oll 
Al-26 < 1.292E-OOl +/ - 8.2% < 7.6S8E-006 < 6.794E-006 
K-40 1. 351E+000 +/- 20.6% 8.042E-005 2.10BE-00l 

X 	 Co-57 
Co-60 3.2l7E-OOl +/- 8.9% 1.915E-005 2.822E-OIO 
Se-75 < 3.899E+OOO +/- 1.1% < 2.321E-004 < 2.682E-OI0 
Kr-85 < 4.589E+OOI +/- 2.5% < 2.731E-003 < 1.156E-007 
Sr-90 < 1.670E-OOI +/ LO% < 9.938E-006 < 1.210E-009 
Sb-125 < 9.695E-OOI +/- 1.5% < 5.771E-005 < 9.327E-OIO 
Ba-133 < 5.976E-OOl +/- 1. 0% < 3.557E-00S < 2.361E-009 
Cs-134 < L 5S0E-OOl +/- 1. 0% < 9.402E-006 < 1.205E-010 

X 	 Cs-137 
Eu-152 < 4.268E-00I +/ 2.1% < 2.540E-005 < 2.398E-009 
Eu-lS4 < 3.3l3E-OOl +/- 1.5% < 1.972E-005 < 1.242E-009 
Ho-166m < 1.588E-OOl +/- 1.7% < 9.450E-006 < 8.827E-008 
Bi 207 < 1. 359E-OOI +/- 1.2% < a.OBSE-006 < 2. 473E-009 
Pb-2l0 < 1.605E+004 +/ - 12.2% < 9.553E-00l < 2.086E-004 
Ra-226 < 2.941E-OOI +/- 1.5% < 1. 751E-005 < 2.94lE-007 
AC-227 < 2.479E+000 +/ - 8.2% < 1.475E-004 < 3.396E-008 
Th-230 2.237E+OO3 +/- 34.0% 1. 331E-00I 1.096E-OOl 
Pa-231 < 1.375E+OOl +/- 11.2% < 8.185E-004 < 2.S74E-004 
Th-232 < 3.839E-00I +/- 1.9% < 2.285E-005 < 3.459E+000 
U-232 8.597E-00I +/- 36.9% 5.1l7E-005 3.980E-008 

63 

Fit 

2.35 

2.98 
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0'-233 < 9.124E+OO3 +/- 1. 6% < S.431E-00l < 9.306E-001 
Pa-234 < 5.403E-001 +/ 12.1% < 3.216E-OOS 
Pa-234m < 6.968E+002 +/- 1. 5% < 4.148E-002 
0'-234 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
0'-23S < 7.849E-OOl +/- 1.8% < 4.672E-005 < 3.S87E-OOl 
Np-237 S.944E+OOO +/- 3.3% 3.538E-004 8.322E-003 
Pu-238 3.892E+004 +/- 19.6% 2.317E+OOO •. 2S0E-003 
0'-238 < 1.171E+OOl +/- 1. 6% < 6.968E-004 < 3.442E+OOl 
Pu-239 6.683E+006 +/ 1.9% 3.978E+OO2 1.063E+OO2 
Pu-239B 3.807E+OO6 +/- 0.6% 2.266E+002 6.053E+OOl 
0'-239 @ 1.OOOE+020 +/- 100.0% @ S.952E+015 
Pu-240 
Am·241 1.111E+006 +/- 3.8% 6.61SE+OOl 3.201E-OOl 
Am-241B 6.882E+00S +/- 1. 9% 4.096E+OOl 1.982E-OOl 
Pu-241 4.783E+OO6 +/- 4.9% 2.847E+OO2 4.601E-002 
Pu-241B 8.9S7E+OO6 +/ 1.8% 5.332E+OO2 8.617E-002 
Pu-242 < O.OOOE+OOO +/- 0.0% < O.OOOE+OOO < O.OOOE+OOO 
Am-243 < 2.668E+OOO +/- 1. 2% < 1. 588E-004 < 1.320E-005 
Cm-243 < 2.804E+OOO +/ 3.0% < 1. 669E-004 < 5.384E-008 
Cm-244 < 1.S59E+OO5 +/- 14.1% < 9.27BE+OOO < 1. 902E-003 
Cm-245 < 4.870E+OOO +/- 7.5% < 2.899E-004 < 2.800E-OOS 
Cm-247 < 3.799E-OOl +/- 8.4% < 2.261E-005 < 4.065E-003 



--------

· .
~ 
NID/MDA Report for SG8100 5/6/2009 12:20:07 PM Page 65 

Nuclide Total Activity %'Error Concentration Mass 

(uCi) (uCl/g) g 


Cf-249 < 4.269E-001 +/ -~ < 2.541E-005 < 1.033E-007 
Cf-251 < 2.732E+000 +/- 5.3% < L 626E-004 < 1.707E-006 

? = Nuclide is part of an undetermined solution 

X Nuclide rejected by the interference analysis

* Nuclide was manually edited 
< MDA 


@ = Half life too short for MDA calculation 


Errors quoted at 1.000 sigma 

***************** Self Absorption correction Results ****************** 

Absorption correction model: FULL 

Nuclide corrected Mass (g) Uncorrected Mass (g) 

pu-239 1.06E+002 +- 2.06E+000 4.05E+001 +- 3.37E-001 

Beta: 2.11E+002 +- 5.02E+000 Alpha: 1.00E+000 +- O.OOE+OOO 

Number of energy lines used in correction: 4 


Energy Mass (g) 

129.30 1.95E+001 +- 6.14E-001 
203.55 3.67E+001 +- 5.58E-001 
375.05 6.08E+001 +- 7.66E-001 
413.71 6.24E+001 +- 9.05E-001 
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******************** Radioassay Data Sheet ******************** 

Engine Version: TMU Gamma 1.5 

Assay Instrument: SGS with Trans. Location:LLNL 
Analysis Method: LLNL SGS Operating Procedure Software Version: 
Item ID: SGSIOO Analysis Date: 

NID identified fiducial nuclide PU-239 
Source of isotopics: 

Net Weight 
Pu mass 
TRU Alpha Activity 
TRU Activity Concentration 
Pu-239 Equivalent Activity 
Pu-239 FGE 
Decay heat 

Nuclide Mass 
g 

Activity 
ci 

SR90 <LLD 
CSB7 <LLD 
U233 <LLD 
U234 <LLD 
U23S O.OOE+OOO 
NP237 8.32E-003 
PU238 9.39E-C03 
U238 <LLD 
PU239 1. 06E+002 
PU240 6.2SE+OQO 
AM241 3.20E-OOI 
PU241 l.9lE-OOl 
PU242 3.44E-002 

Errors quoted at 1.000 

Operator:___~ __~ 

ITR' _______.. ___ 

<LLD 
<LLD 
<LLD 
<LLD 

O.OOE+OOO 
S.94E-006 
1. 62E-OOI 

<LLD 
6.68E+OOO 
l.44E+OOO 
1.llB+OOO 
1. 98E+OOl 
1. 37E-004 

sigma 

MEASURED 

16800.0 g 
1.13E+OO2 
9.39E+00O 
S.S9E+OOS 
9.77E+00O 
1.07E+OO2 
2.9SE-OOI 

+
+
+
+
+
+

1. 67E+OOI 
l.09E+OOO 
6.48E+OO4 
1.09E+OOO 
1. 67E+OO1 
3.38E-002 

g 
ci 
nCi/g 
ci 
g 
W 

Activity 
Uncert. 

cl 
MDA 

Ci 

O.OOE+OOO O.OOE+OOO 
O.OOE+OOO 1.67E-007 
O.OOE+OOO 9.l2E-003 
O.OOE+OOO O.OOE+OOO 
O.OOE+OOO 7.8SE-007 
9.47E-007 1.03E-006 
2.82E-002 3.l7E-004 
O.OOE+OOO 1.l7E-OOS 
1.0SE+OQO 1. 30E-Q02 
2.26E-OOl 2.80E-003 
1.7aB-OOI l.l7B-004 
3.l2E+OOO 3.87E-002 
2.SSE-00S O.OOB+OOO 

_____ Date:______ 

Date: ________________ 

NDA 2000 V.4.0 
5/6/2009 
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**************************** MGA Results **************************** 

MGA version: MGA V9.63H CI 

Measurement date = 5/6/09 Declared date = 5/6/09 
Low energy spectrum sensitivity 30.0% Total counts = 7.493E+006 
High energy spectrum sensitivity 10.0% 

Pu g/cm2 = 0.7803 Cd g/crn2 2.0052 FWHM at 122 keY = 625 eV 
QFIT 1.00 FWHM at 208 keY 799 eV 
NQFIT = 1.00 

Isotope analysis at 
Isotope Relative %* % Relative %* Meas. date Decl. date 

to Pu-239 Err Err to pu-241 Err % weight %Err % weight %Err 

Pu-238 0.000088 7.4 7.4 0.0492 7.4 0.00832 7.37 0.00860 7.61 
Pu-239 1.000000 0.0 0.4 557.1443 0.8 94.24605 0.05 94.20866 0.05 
pu-240 0.058845 0.9 0.9 32.7853 1.1 5.54593 0.88 5.54550 0.88 
Pu 241 0.001795 0.7 0.6 1. 0000 0.0 0.16916 0.72 0.20671 0.88 
pu-242 (New alg. ) 0.1806( 10) 0.03055 ( 10) 0.03054 ( 9) 
Am-241 0.005364 0.5 0.3 2.9887 0.7 0.50557 0.48 0.50857 0.48 

Pu-240 effective (meas. date) = 5.618 +/- 0.95% 
Am-241 separated about 28.620 +/- 0.159 years ago 
AmjPu-241 weight ratio = 2.98870 +/- 0.74% 

Messages: 

Lead x-rays detected. 

Notes : * ~ Error in ratio 
Errors quoted at 1.000 sigma 
MGA sigma defaulted to 1 

Reviewed by: Date: 
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************************************************************************** 
G E N I E QUA LIT Y ASS U RAN C E ***** 	 ***** 

************************************************************************** 

Last Results Report 
5/6/09 12:20:10 PM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: SGS100 
Sample Quantity: 1.0000E+OOO 
Sample Date: 4/2/09 3:10:59 PM 
Measurement Date: 5/6/09 11:28:28 AM 
Elapsed Live Time: 48.2 seconds 
Elapsed Real Time: 60.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.] < LU : SD : UD : BS > 

Trans Peak 400.6 keV cen 8.0238E+002 0.00 
[0.00+/-0.00] < > 

Trans Peak 400.6 keV FWH 1.3934E+OOO 0.00 
[0.00+/-0.00] < > 

Flags Key: 	 LU = Lower/Upper Bounds Test (Ab = Above, Be = Below) 
SD Sample Driven N-Sigma Test (In Investigate, Ac = Action) 
un User Driven N-Sigma Test (In = Investigate, Ac = Action) 
BS Measurement Bias Test (In Investigate, Ac Action) 
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************************************************************************** 

***** a E N I E QUALITY ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/6/09 12:20:15 PM 

QA File: C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample 1D: SOS100 
Sample Quantity: 1.0000E+OOO 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date! 5/6/09 11:26:12 AM 
Elapsed Live Time: 0.0 seconds 
Elapsed Real Time: 0.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev.J < LU : SD : un : BS > 

SOS-100 Pu-239 Trans Mas 1.0523E+002 4.3713E-OOI 
[uo: 1.0264E+002+1- 5.929J < > 

Flags Key: 	 LU = Lower/Upper Bounds Test (Ab = Above, Be = Below) 
SD = Sample Driven N-Sigma Test (In Investigate, Ac Action) 
un User Driven N-Sigma Test (In = Investigate, AC Action) 
BS Measurement Bias Test (In Investigate, Ac Action) 
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************************************************************************** 
***** G E N I E QUA LIT Y ASS U RAN C E ***** 
************************************************************************** 

Last Results Report 
5/6/09 12:20:16 PM 

QA File: 	 C:\CANBERRA\NDA2K\QA\CNTR0001_DC 
Sample ID: 8GS100 
Sample Quantity: 1.0000E+000 
Sample Date: 7/17/08 10:49:07 AM 
Measurement Date: 5/6/09 11:29:32 AM 
Elapsed Live Time: 97.7 seconds 
Elapsed Real Time: 120.0 seconds 

Parameter Description Value Deviation/Flags 
[Mean +/- Std. Dev. ) < LU : SD : UD : BS > 

SGS 100 414 keV centroid 8.2854E+002 0.00 
[0.00+/ -0.00] < > 

SGS-100 414 keV FWHM 1. 3 8 6 8E+0 00 0.00 
[0.00+/ -0.00] < > 

SGS-100 Pu-239 Mass 1.0626E+OO2 -1.S183E+000 
[00; 1.1082E+002+/- 3.000J < > 

Flags Key: 	 LU Lower/Upper Bounds Test (Ab Above, Be = Below) 
SIl Sample Driven N-Sigma Test (In Investigate, Ac = Action) 
UD User Driven N-Sigma Test (In = Investigate, Ac Action) 
BS Measurement Bias Test (In Investigate, Ac = Action) 


